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FOREWORD

Many American workers, regardless of industry or occupation, are exposed to fall hazards daily during
performance of their job tasks. Thismonograph describesthe magnitude of the problem of occupational
fals in the U.S,, identifies potential risk factors for fatal injury, and provides recommendations for
developing effective safety programsto reducetherisk of fatal falls.

This monograph summarizes surveillance data and investigative reports of fatal work-related fallsfrom
elevations. The surveillance data were derived from the National Traumatic Occupational Fatalities
(NTOF) surveillance system maintained by the National Institute for Occupational Safety and Health
(NIOSH). The NTOF data are based on desath certificates for workers aged 16 years or older who died
fromtraumaticinjuriesintheworkplace. Thefatality investigationswereconducted aspart of theNIOSH
Fatality Assessment and Control Evaluation (FACE) program, aresearch program for the identification
and investigation of fatal occupational injuries. Thegoal of the FACE program isto collect information
on factors that may have contributed to occupational fatalities, using an epidemiologic approach, and to
devel op and disseminate recommendationsfor prevention of similar incidentsin the future.

Based onthe NTOF surveillancedata, fallsfrom el evationswere thefourth leading cause of occupational
fatalitiesfrom 1980 through 1994. The 8,102 deathsdueto fallsfrom elevationsaccounted for 10% of all
fatalities and an average of 540 deaths per year. Between 1982 and 1997, NIOSH investigated 90 falls
incidentswhich resulted in 91 fatalities.

Part | of this monograph provides an overview of fall hazards in the workplace, a summary of the
epidemiology of fatal occupational falls, and recommended elementsfor an effective safety program for
theprevention of fallsintheworkplace. Part |1 containscase summariesand prevention recommendations
from al 90 FACE fall investigation reports prepared by NIOSH for further information and reference.

Thismonograph reviewswhat isknown about occupationa fatalitiesduetofallsfromelevations, identifies
common risk factorsand exposures, and recommendsgeneral approachesto preventing thesefatal events.
Our hopeisthat thisdocument will serveasaval uableresourcefor safety and public health professional s,
safety and health trainers, and researchers, prompting further injury prevention effortstoreducefatal falls
in the workplace.

LindaRosenstock, M.D., M.P.H.
Director, National | nstitutefor
Occupational Safety andHedlth
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PUBLIC HEALTH SUMMARY

What arethe hazards?

Based on datafromthe NIOSH National Traumatic Occupational Fatalities(NTOF) surveillance system,
fallsfromelevationswerethefourth leading cause of workplace death from 1980 through 1994. The8,102
deathsdueto fallsfrom elevations accounted for 10% of all occupational fatalities during thisperiod and
an average of 540 deaths per year.

How can aworker be exposed or put at risk?

Falls from elevation hazards are present at most every jobsite, and many workers are exposed to these
hazardsdaily. Any walking/working surface could beapotential fall hazard. Anunprotected sideor edge
whichis6feet (1.8m) or moreabovealower level should beprotected fromfalling by theuseof aguardrail
system, safety net system, or personal fall arrest system. Thesehazardousexposuresexistin many forms,
and can be as seemingly innocuous asachanging alight bulb from astep ladder to something ashigh-risk
as connecting bolts on high steel at 200 feet in the air.

What recommendations has the federal government madeto protect workers health?

The Occupational Safety and Health Administration (OSHA) setsforth requirementsand criteriafor fall
protection in construction workplacesin Subpart M, Fall Protection, 29 CFR 1926.500 to 1926.503.

Subpart M providesthebasic standardsfor al fall protection systemsand for mandatory employeetraining
infall hazards. It aso setsforththe circumstancesinwhich anemployer may provideafall protection plan
in placeof conventional systemsand providesan example of such aplaninoneof thefive non-mandatory
appendicesto the section.

Fall protection is also covered in other parts of the construction standards. Requirements for specific
operations are covered in Subpart L-Scaffolding; Subpart N-Cranes, Derricks, Hoists, Elevators, and
Conveyors; Subpart R-Stedl Erection; Subpart S-Underground Construction, Caissons, Cofferdams and
Compressed Air; Subpart V-Power Transmission and Distribution; and Subpart X -Stairwaysand L adders.

Subpart D of the General Industry Standards, Walking and Working Surfaces, Sections 1910.21 to
1910.32, deal swiththebasi c elementsof workplace—floor and wall openings, stairs, ladders, scaffolding,
and with one of the most basic safety practices, good housekeeping.

Where can moreinfor mation be found?

Thereferencesincluded in this document provide auseful inventory of published reports and literature.
Additional information from NIOSH can be obtained by calling the following number:

1-800-35-NIOSH
(800-356-4674)
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OVERVIEW OF POTENTIAL HAZARDS FOR FALLS FROM ELEVATIONS

Fallsfrom elevationsoccur inal industries, inall occupations, and in amyriad of work settings, fromthe
ironworker connecting steel columns200feet intheair, tothelaborer washing windowsfrom asuspended
scaffold 60 feet from the ground, to the stock clerk retrieving goodsfrom ashelf using a4-foot stepladder.
Fatal falls from elevations are classified by external cause of death codes (E-codes) ES880-E888 of the
International Classification of Diseases, NinthRevision, (ICD-9).! For the purpose of thismonograph, the
following categorieswill bediscussed: 1) fallsfromladders(E881.0), 2) fallsfrom scaffolding (E881.1),
3) fallsfromor out of buildingsor other structures(E882), 4) other fallsfrom onelevel toanother (e.g., falls
from stationary vehiclesand fallsfromtrees) (E884.9), and 5) other and unspecified falls(E888). TheE-
codesE885, E886 (falsonthesamelevel), and E887 (fallsresulting in fractureswith cause unspecified),
were excluded from this monograph since these types of fallswere not investigated as part of the FACE
program. Figure 1 illustrates examples of common el evated working environments.

FixedLadder

Figure 1. Common Types of Fall Environments



FALL ENVIRONMENTS
Ladders (E881.0)

L addersare designed and manufactured to befixed or portable and areintended to provide easy accessto
variouswork settings. Ladder configurationsvary by length, load rating (e.g., typelA, 1, 11, or 111), and
ladder material (e.g., wood, aluminum, or fiberglass). Common types of ladders include straight, step,
trestle, extension trestle, platform, combination, mason’s, and two- and three-section extension ladders.
Ladder sizes range from 2-foot step ladders to 72-foot, three-section extension ladders as well as fixed
ladders that can extend hundreds of feet (e.g. providing access to the top of awater tower).

Safety features that have been designed into some ladders, or are available as retrofits, are dip resistant
rungs/steps, positioning feet that fully articulate, and top and bottom stabilizers. Fixed ladderstypically
haveaglide-rail system through the middlethat isaccessed and egressed while using afull body harness
with a glide lock attached to a chest D-ring. Other fixed ladders have caging systems which are aless
effectivetool for fall protection. Someimportant factorsto be considered beforeusing or climbing aladder
are placement, securing or tying down, climbing style, angle of inclination, three-point contact, and tasks
to be performed.

Factorsthat contributetofallsfromladdersareladder slip (top or bottom), overreaching, slipping onrungs/
steps, defective equipment, and improper ladder selection for agiventask. Thereare appropriate usesfor
stepladders and for extension ladders, but the choice of the wrong ladder for a particular job can put the
user at increased risk for afall.

Scaffolds (E881.1)

Scaffoldsaredefined astemporary elevated platformsand their substructures, that are used for supporting
workers or materials or both. Scaffoldsvary greatly intype, size, material, and function and are used in
a multitude of work settings. Familiar tasks associated with scaffold use include drywall and stucco
application, sand blasting and painting, window washing, structural cleaning, caulking, removing
asbestos, performing maintenance, installing piping/conduit, laying brick/concrete bl ock, andinspecting.
Seethe glossary for definitions of scaffold types.

Factors associated with falls from scaffolds include improper maintenance or erection/dismantling
procedures, incorrect methodsfor mounting or dismounting, overloading, absenceof guardrails, scaffold
component failures, defective personal protective equipment (PPE), or absence or improper use of PPE.

Fallsfrom or out of buildingsor other structures (E882)

Included in this group are falls from or through roof and floor openings and edges, structural framing,
skylight fixtures, utility polesand towers, bridges, tanks, window openings, and platforms.

Regardless of the industry or occupation, a worker may, at some timein his or her working career, be
exposed to one or more of the fall-from-elevation environments described above. For example, in the
constructionindustry numeroustasksassociated with fall hazardswill be performed by workersevery day.
Tasks such asinstalling shingles on roofs, erecting skeleton steel for buildings and structures, climbing
towers, painting bridgesand storagetanks, or installing and maintai ning skylight fixturescan and do result
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ininjuriesand deathtoworkers. Thesetasksrepresent only afew of themany tasksthat canresultininjuries
and deathtoworkersduetofailureto recognizefall hazards, failureto use personal protective equipment,
overreaching, loss of balance, tripping, slipping, or equipment failure.

Other falls from one level to another (including falls from embankments, haystacks, stationary
vehiclesor trees) (E884.9)

Fallsfrom embankments, haystacks, and treesoccur in limited work settings and to sel ected occupational
groups, whereasfallsfrom stationary vehiclesoccur in numerousindustriesand occupations, sincevehicles
are used in a wide variety of industrial sectors. Vehicles include automobiles, buses, trucks, vans,
construction machinery being used as transport vehicles on public highways, farm and industrial
machinery, fire engines, motorcycles, motorized bicycles or scooters, and trolley buses not operating on
rails. Primary hazardsrelating to vehiclesincludelack of or failureto useseat belts, and slipping/tripping.

Conclusions

One of the serious and oftentimes deadly hazards found in the workplace is falls from elevations. Fall-
prevention measures can be general, varied, specific, or elaborate; and the recognition, planning, and
implementation of asoundfall-prevention programisthefirst stepinreducingfalsintheworkplace. When
fall hazardsarerecognized, provisionsto abatethe hazards can be devel oped, implemented, andreinforced
on atimely basisto prevent deaths and injuries resulting from fallsin the workplace.






EPIDEMIOLOGY OF FATAL FALLS FROM ELEVATIONS

INTRODUCTION

Falswereidentified asthefourthleading cause of occupational-injury fatality inthe United Statesbetween
1980 and 1989 by the National Traumatic Occupational Fatalities (NTOF) surveillance system of the
National Institute for Occupational Safety and Health (NIOSH), accounting for 10% of all occupational-
injury deaths.? NTOF data also showed that workersin the construction, mining (including oil and gas
extraction), and agriculture/forestry/fishing industries had the highest fatality ratesdueto fallsduring the
decade. The Census of Fatal Occupationa Injuries (CFOI) of the Bureau of Labor Statistics (BLYS)
reported that fallsto alower level comprised 9.9% of fatalitiesin 1996.2 The CFOI dataidentified roofs,
ladders, and scaffolds as the most common fall locations. Other studies have noted falls associated with
steel erection,*® fallsfrom equipment or materials,* and falls through floor openings.>®

Previous research has identified falls as a leading cause of fatalities in the construction industry. Falls
accounted for 25% of the construction deathsidentified by NTOF for 1980 through 1989,” 32% reported
by the 1996 CFOI 2 and 33% of construction fatalitiesinvestigated by the Occupational Safety and Health
Adminigtration (OSHA) between 1985 and 1989.° Falls comprised 29% of construction fatalities in
Washington State between 1973 and 19832 and 46% in New Jersey between 1983 and 1989.°
Occupational groupsidentified with high frequenciesof fatal fallsincluderoofers, painters, ironworkers,
carpenters, construction laborers, and tree trimmers. 1

Thefollowing analysis combines 15 years of datafrom the NTOF surveillance system with final reports
on 91 fatalitiesinvestigated by NIOSH through the Fatality Assessment and Control Evaluation (FACE)
program to describe work settingsin which fatal fallsarelikely to occur and the associated risk factors.

METHODS

TheNTOF surveillance systemisbased on desth certificatesfromall 50 statesand the District of Columbia
meeting the following criteria: age 16 yearsand older, externa (injury) cause of death, and the certifier
noted that theinjury occurred at work.? Theinclusionin NTOF of theinjury description, cause of death,
occupation, andindustry in narrativeform providesan opportunity for detailed examination of fall-related
fatalities.

Limitationsof theuseof death certificatesin ascertaining work-rel atednessand asasource of occupational -
fatality data have been described previoudly.? *#** Among the chief limitations are a lack of specific
employment information, the customary useof “usual” occupationandindustry asthey appear onthedeath
certificateasproxiesfor occupationandindustry at thetimeof injury, and theabsenceof national guidelines
for completion of the “injury at work?" item on the death certificate at the time these NTOF data were
collected. Despitetheselimitations, it hasbeen demonstrated that death certificatesidentify, ontheaverage,
80% of work-related fatalities nationally, morethan any other single source.** Thefrequenciespresented
here should be viewed asthe minimum number of fall-related fatalities occurring during the study period.



ThisanadysisincludesNTOF datafrom 1980through 1994 for fata fallsfrom e evationsidentified by externa
causeof death codes(E-codes) E880-E884 and E888 of thelnternational Classification of Diseases(1CD-9),
NinthRevison(Tablel).!

Table 1. ICD-9 External Cause of Death Codes for Falls from Elevations

ICD-9 DESCRIPTION

E880 Falls on or from stairs or steps

E881 Falls on or from ladders or scaffolding

E882 Falls from or out of buildings or other structures

E883 Falls into a hole or other opening in the surface

E884 Other falls from one lewel to another (e.g., tree, stationary vehicle, haystack, embankment)
E888 Other and unspecified falls

Fdlsonthesameleve (E885and E886) wereexcludedfromthisanayss, aswerefalsresultinginfractureswith
causeunspecified (E887). Casesass gned thesethree E-codescomprised lessthan 3% of the8,545total cases
fortheperiod 1980-1994. Severa other typesof fal-relatedincidentsareexcluded fromthel CD-9fdllsrubric,
notably fallsfrommachinery inoperation, fallsfromrailway trainsor inwater transport, fall sfrommoving motor
vehicles, falswhileboarding or dighting from motor vehicles, fall spreceded by thecollgpse of abuilding or
structure, fallsfromburning buildingsor structures, and fallspreceded by electrocution. Casesthat hadfall-
related E-codesbut whoseinjury descriptionsmatched the exclusionsdescribed abovewerea so eliminated
fromtheanalys's, aswerecaseswith an E-code of E888 whoseinjury descriptionswereconsistent withfalls
onthesamelevd, resultinginafina total of 8,102 fatalities.

In the analysis of fall-related fatalities, E-codes provide insufficient detail to ascertain specific
circumstances and hazards, particularly in the instance of E882, falls from buildings or structures. The
injury description and cause of death narrativesin NTOF were used to obtain more precise information
about the location from which the worker fell.

Caseswereclassified by maor industry division according to the 1987 Standard Industrial Classification
(SIC) system,* and by occupation division according to Bureau of the Census classification schemes.'”18
Average annual employment data used to calcul atefatality rates by industry division were obtained from
the Current Population Survey, amonthly household survey conducted for the Bureau of Labor Statistics
by the Bureau of the Census.*® Because of lack of comparability with earlier classification systems(before
1983), fatality rates by occupation were calculated only for the years 1983 through 1994.

Between 1982 and 1997, the NIOSH FACE program investigated 90 fatal fall incidents in which 91
workerswere killed. FACE investigations yield detailed information pertaining to the risk factors and
sequence of eventsleadingtofatalities. Inaddition to siteinvestigationsand employer interviews, FACE
investigators use police and medical examiner reports, death certificates, OSHA documents, newspaper
accounts, and other sources to develop summary reports containing recommendations for prevention of
similar incidents. FACE investigations constitute acase series; results of analysesof FACE datamay not
begeneralizedto all fatal fallsfrom elevations. FACE dataare not directly comparablewith sources such
as NTOF which seek to enumerate all occupational fatalities. However, FACE data complement NTOF
surveillancedataby providing greater detail for identifying and describing work situationsassociated with
fatal injury.
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RESULTS

Between 1980 and 1994, 8,102 workersinthe United Statesdied asaresult of fallsfromelevations. There
wasan averageof 540 deathsper year, comprising 9.6% of work-related fatalitiesover the 15-year period.
Theaverageannual fatality rate was .49 per 100,000 workers. Theannual rate declined from .68in 1980
t0.42in 1994 (Figure 2). This38% decreaseparalleled the overall 41% decreaseinratesfor all causes of
death.

Deaths per 100,000 Workers

80 81 82 83 84 85 8 87 83 89 90 91 92 93 Y
Y ear

Figure 2. Work-related Fall Fatality Rates, NTOF, United Sates, 1980-1994 (N=8,102)

Ninety-seven percent of the workers (7,859) were male. Decedents ranged in age from 16 to 96, with a
median ageof 42. Whilethegreatest number of fallsoccurred among workersaged 25to 34 years, therate
of fall fatalitiesincreased with age (Table 2).

Table2. Number and Rate Per 100,000 Workers of Fatal Falls
by Age of Worker, United Sates, 1980-1994

Age Group (Years) N % RATE

16-19 220 2.7 0.23
20-24 749 9.2 0.38
25-34 1870 23.1 0.40
35-44 1567 19.3 0.39
45-54 1479 18.3 0.54
55-64 1469 18.1 0.86
65+ 741 9.1 1.57
Unknown 7 0.1
Total 8102| 100.0 0.49

Source:  National Traumatic Occupational Fatalities (NTOF)
Surveillance System



Thedistribution of workersby racewas86.8% white, 8.9% black, 1.9% other races, and 2.3% of unknown
race. Fatality rates dueto falsfrom elevation were .49 deaths per 100,000 workers among whites, .44
among blacks, and .31 among workers of other races.

The greatest numbers of deaths occurred within the construction, manufacturing, and services industry
divisions, and the highest rates per 100,000 workers were observed in construction, mining, and
agriculture/forestry/fishing (Table3).

Table 3. Number and Rate Per 100,000 Workers of Fatal Falls
by Industry Division, United Sates, 1980-1994

INDUSTRY DIVISION N % RATE
Agriculture/Forestry/Fishing 507 6.3 0.99
Mining 211 2.6 1.69
Construction 4044 49.9 3.89
Manufacturing 943 11.6 0.30
Transportation/Communications/Public Utilities 518 6.4 0.45
Wholesale Trade 145 1.8 0.22
Retail Trade 250 3.1 0.09
Finance/lnsurance/Real Estate 106 1.3 0.10
Senices 765 9.4 0.14
Public Administration 181 2.2 0.23
Not Classified 432 5.3
Total 8102 100.0 0.49

Source: National Traumatic Occupational Fatalities (NTOF) Surveillance
System

NTOF contained detailed SI C codesfor fatalitiesoccurring between 1990 and 1994, atotal of 2,381 cases.
The greatest numbers of deaths were found in construction industry subgroups (Table 4).

Table4. Detailed S C Codeswith 50 or More Fatalities Due to Falls from Elevations,
United Sates, 1990-1994

SIC CODE DESCRIPTION DEATHS
1542 General Contractors — Nonresidential 205 *
Buildings, Other Than Industrial
Buildings and Warehouses
1611 Highway and Street Construction, 177 **
Except Elevated Highways
1761 Roofing, Siding, and Sheet Metal Work 147
1791 Structural Steel Erection 121
1751 Carpentry Work 79
1721 Painting and Paper Hanging 71
1521 General Contractors — Single Family Houses 63
1731 Electrical Work 59
7349 Building Cleaning and Maintenance 56
Services, not elsewhere classified (n.e.c.)
783 Ornamental Shrub and Tree Services 56

Source: National Traumatic Occupational Fatalities (NTOF) Surveillance System
*  Default category when death certificate specifies building construction
**  Default category when death certificate specifies only construction
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Analysisof age-specific ratesby industry revealed apattern consistent acrossmost industry divisions. In
general, rates increased slowly with age up to age 55, then increased markedly among workers aged 55
to 64 years, and rose even more sharply beginning at age 65 (Figure 3). Theonly exceptionto thispattern
was the mining industry, where the lowest rate was observed among workers aged 35 to 44 years, and
workersbelow age 25 had fatality ratesnearly as high asthose seen among the oldest workers. Inall other
industry divisions, fatality ratesamong workersaged 65 yearsand older werefiveto ten timeshigher than
those among workers below age 25.

Deaths per 100,000 W orkers
12

10

16-19 20-24 25-34 35-44 45-54 55-64 65+
Age Group

O N b~ O

|—Ag/F0r/Fish —=—Mining =——Constr —+— Mfg |

Figure 3. Rates of Work-related Fatal Fallsby Age for Selected Industry Divisions,
NTOF, United Sates, 1980-1994

Occupation divisions in which the greatest numbers of fall-related fatalities occurred were precision
production, craft, and repair; |aborers; executive, administrative, and manageria ; and service. Fataity rates
were highest among laborers, crafts workers, and workersin farming, forestry, and fishing occupations
(Table 5). Detailed occupations with the greatest numbers of deaths between 1990 and 1994 were
construction laborers, carpenters, roofers, managers and administrators, n.e.c., structural metal workers,
and construction supervisors, n.e.c.
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Table5. Number and Rate Per 100,000 Workers of Fatal Falls
by Occupation Division, United Sates, 1980-1994

OCCUPATION DIVISION N % | RATE*
Executive/Administrative/Managerial 513 6.3 0.24
Professional Specialty 260 3.2 0.12
Technicians/Support 74 0.9 0.13
Sales 185 2.3 0.09
Clerical 117 1.4 0.04
Service 508 6.3 0.2
Farmers/Foresters/Fishers 488 6.0 0.91
Precision Production/Craft/Repair 3569 44.1 1.7
Machine Operators 409 5.0 0.32
Transportation/Material Moving 369 4.6 0.5
Laborers 1307 16.1 1.79
Not Classified 303 3.7
Total 8102| 100.0
* 1983-1994

Source: National Traumatic Occupational Fatalities (NTOF)
Surveillance System

L ocation of Fall

Buildings (particularly roofs), ladders, and scaffolds were the most frequently observed locations from
which workersfell (Table 6).

Table 6. Work-related Fatal Falls by Location From Which Worker Fell, United States, 1980-1994

LOCATION N %
Stairs or steps 207 2.6
Ladder 994 12.3
Scaffolding 1055 13.0
Scaffold collapse (n=74)
Building 1774) 21.9
Roof (n=1230)
Floor (n=83)
Specified structures 657 8.1
Unspecified structure/building 381 4.7
Fall into hole or other opening 391 4.8
Other fall from one level to another 1346 16.6
Tree (N=234)
Stationary vehicle/machine (n=177)
Fall, n.e.c./unspecified 1297 16.0
Total 8102] 100.0

Source: Nationd Traumatic Occupational Fatalities (NTOF)
Surveillance System

Fallsfrom Ladders

Constructionindustry workersaccounted for afar greater proportion of fallsfrom ladders (46%) than did
workersin any other industry. Anadditional 11% of workerswere employed in manufacturing and 11%
in serviceindustries. Between 1990 and 1994, the greatest numbers of deaths occurred among Generdl
Contractors— Nonresidential, Other Than Industrial Buildingsand Warehouses(SIC 1542), and Painting
and Paper Hanging (SIC 1721).
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Laddersweretheleading cause of fatal work-related fallsin theretail trade (22%) and finance, insurance,
and real estate (21%) industry divisions, and the second leading cause in services (14%) and public
administration (18%). They were associated with 20% of fatal falls among sal es occupations, more than
any other fall-related cause. Ladders accounted for 17% of falls among executive, administrative, and
manageria workers and 18% of falls among technician/support and service occupations.

Workersaged 55 yearsor older wereinvolvedin 27% of all fatal falls, but accounted for 42% of fallsfrom
ladders. Lessthan 7% of ladder-related deaths were among workers under the age of 25 years.

Fallsfrom Scaffolds

Construction industry workers accounted for over 70% of falls from scaffolding. Fourteen percent of
scaffold-related fatalities between 1990 and 1994 occurred among workers in Genera Contractors —
Nonresidential, Other Than Industrial Buildingsand Warehouses (SIC 1542), 11%inHighway and Street
Construction, Except Elevated Highways (SIC 1611), and 10% in Masonry, Stone Setting, and Other
StoneWork (SIC 1741). Workersin crafts occupations experienced 58% of fatal fallsfrom scaffolding.
Detailed occupationswiththegreatest numbersof fatal fall sfrom scaffol ding between 1990 and 1994 were
construction laborers, carpenters, and brickmasons and stonemasons.

Fallsfrom Buildingsor Structures

Sixty-onepercent of fatal fallsfrom buildingsand structuresoccurred within the constructionindustry, 8%
in manufacturing, and 8% in services. Between 1990 and 1994, the specific industries with the greatest
proportionsof thesefatalitieswere General Contractors— Nonresidentia, Other Than Industrial Buildings
and Warehouses (SIC 1542); Roofing, Siding, and Sheet Metal Work (SIC 1761); and Highway and Street
Construction, Except Elevated Highways (SIC 1611).

More than 50% of workers who died in falls from buildings or structures were employed in the crafts
occupation division; 18% werelaborers. Between 1990 and 1994, the greatest numbersof thesefatalities
were seen among construction laborers, roofers, and carpenters.

Of the 1,774 fatal fallsfrom buildings, 1,230 (69%) were falls through or from aroof (Table 7).

Table 7. Circumstances of Fatal Roof-related Falls, United Sates, 1980-1994

N %

Falls through roof

Through roof opening 43 3.5

Through roof (non-supportive materials) 13 1.1

Through skylight 83 6.7

Through roof, n.e.c./unspecified 103 8.4
Falls from Roof

From roof structural member 19 1.5

From roof 961 78.1
Roof, n.e.c./unspecified 6] 0.50
Total 1230] 100.0

Source: National Traumatic Occupational Fatalities (NTOF)
Surveillance System
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Workersin crafts occupations experienced 56% of fatal fallsthrough or from roofs. Between 1990 and
1994, the greatest numbers of roof-related falls occurred among roofers, carpenters, and construction
laborers.

Disproportionately high numbersof fallsfrom specified structureswere observed in the mining industry,
which includesoil and gasextraction, and in transportation/communications/ public utilities (TCPU). In
mining, 36% of al fatal fallswerefrom specified structures, the majority of which wererigsand derricks.
Fatal fallsin mining weremost prevaent within SIC Major Group 13, Oil and Gas Extraction (101 of 144
fatal fallsassigned toamajor group, or 70%). Fifty-nine(58%) of the 101 wereclearly fallsfromoail rigs,
derricks, or towers. Anadditiona 17 mining fatalitiesnot classifiedto amajor group werefallsfromrigs
or derricks. In other mining sectors, the incidence of fatal falls was much lower than in Oil and Gas
Extraction: metal (9), coa (11), and nonmetal (23).

In TCPU, 23% of fatal falls were from structures, predominantly poles and towers. This industry
contributed only 6% of fallsoverall, but 18% of fallsfrom structures.

Other Fallsfrom Elevation

Fallsfromtrees(17%) and stationary vehicles(13%) weremost preva ent among the 1,346 other fallsfrom
elevation. The greatest numbers of fals from stationary vehicles or machinery occurred within
manufacturing and TCPU. Within bothindustries, themajority of thesewerefallsfrom stationary trucks.
Workersintheagriculture/forestry/fishingindustry accounted for only 6% of al fatal fals, but suffered 57%
of fallsfrom trees. The magority of fatalitiesin thisindustry division occurred within agricultural crop
production (Major Group 01) and agricultural services (Mg or Group 07). In crop production, fatal falls
were evenly distributed among fallsfrom ladders, roofs, structures such assilos, stationary vehicles, and
trees. Incontrast, fall sfrom treescomprised over two-thirdsof fatal fallsintheagricultural servicessector.

FACE Investigations

Between 1982 and 1997, the Fatal ity A ssessment and Control Evaluation (FACE) project investigated 90
fatal fall-related incidentsresulting in 91 deaths. Thefatalitiesoccurredin 13 states. Eighty-eight of the
workers (97%) weremale. Theworkersranged in agefrom 16 to 70 years, with amedian age of 36. The
majority (78%) werewhite and non-Hispanic. Nine percent were black, 8% were Hispanic, and 5% were
of other races.

Themagority of fatal fall sinvestigated by FACE (82%) occurred inthe constructionindustry. In51 of the
75 construction cases (68%), the worker was employed by aspecial trades contractor (SIC Major Group
17). Thespecificindustriesnoted most frequently inthe FACE datawere SIC 1761 (Roofing, Siding, and
Sheet Metal Work), SIC 1721 (Painting and Paper Hanging), and SIC 1542 (General Contractors —
Nonresidential Buildings, Other ThanIndustria Buildingsand Warehouses). Theremainder of FACEfall
investigationswerein agriculture/forestry/fishing, manufacturing, TCPU, wholesaletrade, services, and
publicadministration.

The majority of workers (76%) were employed in crafts occupations,; 13% were laborers. The specific
occupations observed most frequently were painters, structural metal workers, carpenters, construction
supervisors, n.e.c., and roofers.
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Eighty-two percent worked for private sector employers; the remainder were self-employed (14%) or
government employees (2%). Theemployment classof oneworker wasunknown. Company sizeranged
fromoneemployeeto morethan 10,000, withamedian of 40 (Figure4). 1n36% of the cases, theemployer
had beeninbusinessfor 5to 10years. Inanother 28%, theemployer had beeninbusinessfor 11to 20years.

Percentage
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Figure4. Distribution of Work-related Fatal Falls by Company Sze,
FACE Investigations, 1982-1997 (N=91)

The worker’ slength of employment with hisor her current employer ranged from 1 day to 24 years; 16
of theworkers (18%) had been employed by their company for 1 month or less (Figure 5). The median
employment period was 18 months. Nearly half (49%) had been working for their current employer for
lessthan 12 months, 83% of thesewereemployed in construction. Inmany of thefatal fallsinconstruction
investigated by FACE, the worker had little additional experience performing the same task for another
employer. Only 4 of the 35 construction workerswith 12 monthsor lessservicewiththeir current employer
had more than a year’s experience doing the same type of work, and only 3 had more than a year of
experience in the specific job task associated with the fatality.

0 Percentage
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Length of Employment

Figure5. Distribution of Work-related Fatal Falls by Time with Employer,
FACE Investigations, 1982-1997 (N=91)
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Forty-nine percent of theempl oyershad adesignated saf ety officer, and 58% had awritten safety program.
However, only 37% had written rules covering the task being performed by the worker at thetime of the
fatal fall. Thirteen percent of employersprovided no employeetraining; 59% provided on-the-jobtraining
only. A combination of training methods (on-the-job, classroom, and manuals) was used by 23% of
employers, and training status was unknown in 4% of cases.

Availability and use of personal protective equipment (PPE) was ascertained for over three-fourthsof the
fatalitiesinvestigated. Nonuseand incorrect use (n=41) were morefrequent than PPE not being available
at theworksite (n=18) (Table 8). Thekindsof equipment most frequently present at the worksite or used
by the worker were safety belts and lanyards, guardrails, and lifelines.

Table 8. Fatal Falls by Availability and Use of PPE, FACE, 1982-1997

PPE STATUS N| %

PPE not available 18| 19.8
PPE available, but not wearing | 15| 16.5
Wearing PPE, but not using 14| 17.6

Using PPE incorrectly 12| 13.2
Using PPE, but PPE failed 2 2.2
PPE not applicable 9] 9.9
Unknown 21| 23.1
Total 91| 100.0

The greatest numbers of incidents investigated through FACE were fals from roofs, scaffolding, and
ladders (Table 9).

Table 9. Fatal Falls by Location From Which Worker Fell, FACE, 1982-1997

LOCATION N %
Stairs or steps 0 0.0
Ladder 8 8.8
Scaffolding 17| 18.7
Scaffold collapse (n=2)
Building 40 44.0
Roof (n=26)
Floor (n=10)
Specified structures 7 7.7
Unspecified structure/building 11 121
Fall into hole or other opening 0 0.0
Other fall from one level to another 8 8.8
Tree (n=1)
Stationary vehicle/machine (n=5)
Fall, n.e.c./unspecified 0 0.0
Total 91| 100.0

The kinds of laddersinvolved in fall fatalities investigated by FACE were extension ladders (3), fixed
ladders(3), ropeladders(1), and stepladders(1). Four of theeight fatalitiesoccurredinsidetanksor towers
(threefixedladdersand oneropeladder). Absenceof confined spaceentry proceduresor failureto adhere
to existing proceduresplayed aroleinall four fatalities. Intwo of these casesthat involved fixed |adders,
personal protective equipment such as harnesses, safety belts, lifelines, and respirators were required by
the employer and available at the site but not used by the worker who fell.
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Three of the falls from ladders investigated by FACE occurred while the worker was ascending or
descending. Inthefatality involving aropeladder, theworker used aninappropriate climbing procedure,
facingtheladder rather than ascendingit along thesideto minimizeswaying. Inanother instance, theupper
section of an extension ladder was used without the bottom section, and the bottom of that section dlipped
out on the wet concrete work surface.

Six of thescaffol dswere suspended scaffol ds; one of theseeventsresultedintwofatalities. Six weretubular
welded-frame scaffolds; two were mobile scaffolds; and the remaining two were other types. FACE
investigations identified severa factors associated with falls from scaffolds. improper maintenance or
erection procedures (e.g., failure to lock casters, failure to check tightness of bolts, failure to check
suspensionropefor damage, or failureto secure planking); incorrect methods of mounting and dismounting
(e.g., using guardrails or diagonal bracesto climb from one level to another); and absence of guardrails.

Of theroof-related falls, ninewerethrough roof openings(four of whichwere openingscut for skylights);
eight were from aroof edge; five were from roof structural members; and two were through skylights.
FACE investigationsidentified several factorsassociated with roof-rel ated fall sincluding unguarded roof
openings, unsecured or unstable materials, and loss of balance. Loss of balance occurred in conjunction
withwork activities such as carrying metal decking, attempting to free a snagged cable, or unwinding an
extensioncord. Investigationsof theskylight-rel ated fatalitiesreveal ed that theempl oyersfailedto provide
the standard skylight cover or fixed standard railing on all exposed sides as required by OSHA General
Industry Standard 29 CFR 1910.23(a)(4).® These investigations also suggested that workers may have
been unaware that the structural integrity of the skylights wasinsufficient to support their weight.

Overdll, the mean height of thefall was41 feet, and the median was 28. Eight percent of theworkersfor
whom fall height was known fell 10 feet or less; 22% fell morethan 50 feet (Figure 6). Infour of the six
fallsfrom ladders, theworker fell 20 feet or less. The 16 fatalitieswhich werefallsof 15feet or lesswere
evenly distributed among fallsfrom ladders, scaffolds, roofs, floors, and vehicles. Twelveof the26 falls
from roofs (46%) were from heights of 21 to 30 feet. Eight of the 17 fallsfrom scaffolding (47%) were
from heights of 46 feet or more.
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Figure6. Distribution of Fatal Falls by Height of Fall, FACE Investigations, 1982-1997 (N=91)
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DISCUSSION

Anaysisof NTOF dataonfatal work-related fallsinthe United Statesidentified fallsasthefourthleading
causeof workplacefatalities. Fifty percent of all fatal fallsidentified by NTOF occurredintheconstruction
industry, which had both the highest frequency andrate of fatal fallsbetween 1980 and 1994. Theindustry
is characterized by self-employment, small firms, irregular and seasonal employment, temporary and
inexperienced workers, intense pressure to meet deadlines, multiple contractors and subcontractors
working at the same site, and changing work settings (within asingle jobsite or between sites).?2

FACE investigations showed that the above characteristics of the construction industry can contribute to
fatal falls. Lack of hazard recognition can result from lack of coordination of work tasks between
contractors, rapid physical changesin the work environment, and worker inexperience. Deviation from
standard operating procedure and lack of adherence to safety standards (e.g., failing to use PPE and
allowingaccumulated debristo createfall hazards) may be associated with contract deadlines, theworker’s
inexperience, theworker’ slack of familiarity with the task or thework environment, and the employer’s
lack of written task-specific work procedures.

For many construction workers, exposureto fall hazardsisanearly constant aspect of employment. Fall
prevention challenges facing the construction industry are not necessarily limited to recognition that
hazardsexist and that meansof fall protectionarerequired and available. Alsoof concernarethedifficulties
inproviding regular, consi stent safety training, coordinatingwork activitiesamong avariety of contractors
and subcontractors, and devel opment of safework practicesin achanging workforceamid changingwork
Settings.

The manufacturing and services industry divisions had the second and third highest frequencies of fatal
falls. Theseindustries, however, had lower fatality rates, and level sof exposuretofall hazardsmay beless
constant than in construction. Thus, employer and worker recognition of fall hazards may belower. In
addition, becausework environmentsintheseindustriesvary widely no singlefall |ocation predominates,
and injury prevention programs may have to address various kinds of hazards. This presents diverse
challengesto those responsible for protecting workersin theseindustriesfrom fall hazards.

Following the constructionindustry, the highest fall-fatality rateswere observed inthemining (including
oil and gas extraction) and the agriculture/forestry/fishing industries. Fatal falls within mining were
concentrated within the oil and gas extraction sector, suggesting that fall prevention programs for the
industry should emphasi ze hazards associated with working from rigsand derricks. Thewide variety of
fall typesseeninagricultural production suggeststhat fall prevention programstargeted at farmersneedto
addressawidevariety of fall hazards. Ontheother hand, fallsfrom treespredominated in the agricultural
services sector (particularly SIC 0783, Ornamental Shrub and Tree Services), where prevention efforts
could most effectively be directed at this specific hazard.

The NTOF analysis corroborated previous research in identifying roofers, carpenters, construction
laborers, structural steel workers, painters, and tree trimmers as occupations that experienced high
frequenciesof fatal falls. NTOF al soidentified notable numbersof fallsamong managers, administrators,
and construction supervisors, who may haveless constant level s of exposureto fall hazardsthan workers
such as roofers and structural steel workers. Emphasis on hazard recognition skills and use of PPE are
important not only to managers' personal saf ety but to demonstrate management commitment to safework
practices.
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L adder-related incidentsweretheleading causeof fatal fallsin retail tradeand finance, insurance, andreal
estate, and the second leading causein servicesand public administration. Although theseindustrieshad
low fall-fatality ratesoveral, itisnonethel essimportant to recognizetherisk posed by laddersinthesework
settings and to provide appropriate worker training where ladders arein use.

Workersaged 55 yearsand ol der accounted for adisproportionately high share of fatal fallsfrom ladders,
42%. Ladders are generaly used with minimal fall protection, with workers relying on balance and
coordinationto avert falls.?* Even minor declinesin balance, coordination, and reaction times associated
with the normal aging process may result inincreased risk of falls from ladders among ol der workers.?*

The NTOF dataalso showed that fall fatality rates dueto all causesincreased with age, particularly after
age65. Comparedwithyounger workers, injuriesto older workerstended to result in more complications
and prolonged recovery periodsand were morelikely to result in death.?>2¢ Another source reported that
workersaged 55 yearsor older wereat decreased risk for nonfatal injury yet spent greater median daysaway
from work when injured (10 days vs. 6 days for younger workers).?”

NTOF and FACE datarevea that the risk and nature of fatal falls vary substantially by factors such as
industry, age, work setting, and experience. Insomeindustriesasingletypeof fall or smilar group of fall
typespredominates(fallsfromrigsand derricksin oil and gasextraction, and fallsfromtreesin agricultural
services). For theseindustries, fall prevention strategiesshould includeintensivetraining andinterventions
directed at specific hazards. In other sectors, such as construction, agricultural production, and
manufacturing, workers are at risk for awide variety of fall types. Safety programsfor these industries
should addressrisksassociated withworking from ladders, working from variousbuildingsand structures,
and operating and maintaining machinery and vehicles.

19



20



PREVENTION: ELEMENTS OF A FALL PROTECTION PROGRAM

Every day at worksites across the nation many workers are required to work at elevations and are exposed to
numerousfall hazards. Therefore, itisessentia for employerstodevel op andimplement comprehensive, written
fall-protection programswhereworkersareexposedtofal hazards. Fal protection programsshouldadwaysbe
gppliedtodl taskswithidentifiedfdl hazards—includingwork involving: aerid-lifts; walking/workingsurfaces
with questionable strength and structurd integrity; bridges, demolition; floor-openings, leading edges; low-
dope, steep, and built-up roofs; personnd platforms; precast concrete; safety nets, scaffolds; sllos/tanks; stedl
erection; andtreetrimming.

Implementation of written fall-protection programs can reduce the number of fall-related injuries. These
written programsshoul d describetheappropriatefall-protection systemsand equipment tobeusedfor each
anticipated fall hazard. Fall-protection systems covered in awritten fall-protection program may utilize
either passiveor activesystems. Passivesystems, wheninstalled, protect workerswithout theneedfor them
to take additional action on their own behalf. Examples of passive systemsinclude guardrails, parapet
walls, railings, safety nets, and hole covers. Active systems, on the other hand, are protection systemsor
devicesthat require each worker to take positive action to protect against/or arrest afall. Anexample of
an active system iswhen aworker puts on afull-body harness and connects alanyard or aself-retracting
lifeline to a proper anchorage point. Where possible, passive systems should be used because their
effectiveness does not depend on specific actions by the worker being protected.

There are two basic fal-protection systems in use in the congtruction industry, namely fal-prevention and
persond fal-arrest systems. Fall-prevention systemsusually involve passive components, such asguardrails
andholecovers. However, whenpassvesystemsarenot feasi bl e, itisposs bleto prevent fal sby havingworkers
tieoff toself-retractinglifelinesthat areshort enoughtoprevent theworker fromreachingthefall hazard. Persona
fal-arrest systemsare designed tolimit the distancethat aworker canfall, thuslimiting theforcesacting onthe
worker’ sbody inthe event of afdl. Fal-arrest systemsrequiretheuse of afull-body harnessto distributefall
arrest forces so asto minimizethe extent of injury sustainedinafall. Other componentsof afdl-arrest system
may includeoneor moreof thefollowing— ropegrabs, shock absorbing lanyards, varioustypesof connection
hardware (e.g., snap hooks or carabiners), horizontal or vertical lifelines, and anchorage points sufficient to
withstand 5000 pounds or two times the load expected in afall.

Theemployer should devel op, implement, and enforceacomprehensive, written fall protection program.
Theprogram should beinwriting and at aminimum meet therequirementsof OSHA 29 CFR 1926.502.%°
Thefollowing e ementsarerecommended asaguidein devel oping afall protection program. Theprogram
should include, but not be limited to, the following:

1. Addressing all aspects of safety and hazards in the planning phase of projects.

2. ldentifying all fall hazards at the worksite.

3. Traning employees in the recognition and avoidance of unsafe conditions and the OSHA

regulations applicable to their work environment to control or eliminate the hazards. OSHA
recommendsthat fall-protectiontraining includeclassroominstruction supplemented by hands-on
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training with theequipment. Training should commenceat thetimeof hirefor new empl oyeesexposed
tofall hazards, and continueperiodically thereafter. Involveworkers, whenfeasible, to helpidentify
whichtaskscreatefal hazards, and what methodscould beused to eliminatethesehazards. Employee
participation and acceptanceiscrucia toimplementing an effectivefal protection program.

4. Performing ajob hazard analysis for each task to be performed.

5. Providing appropriate fall protection equipment, training workers on the proper use of fall
protection equipment and enforcing its use, and daily inspection of equipment.

6. Conducting scheduled and unschedul ed safety inspections of the worksite.

7. Addressing:
a) environmental conditions,
b) multi-languagedifferences,
c) dternative methods/equipment to perform assigned tasks,
d) establishment of medical and rescue programs.

8. Encouraging workersto actively participate in workplace safety.

Fall protection equipment isvery specific initsapplication, and great care should be taken to choose the
correct systemfor theapplicationintended, in accordancewithindustry standardsor guidelineson specific
worker needs. Manufacturer’ sinstructionsfor correct use and maintenance must befollowed explicitly;
otherwise, injuries and fatalities can result. Compatibility of afall-protection system’s componentsis
crucial. Employersand employees should realize that not all components (such aslanyards, connectors,
lifelines, deceleration devices, and harnesses) are interchangeable. The benefits derived from safely
performedwork at heightsincludemoreorganization, moreempl oyeecooperation, greater productivity for
management, less danger to life on thejob and alower insurancerisk for hazardous work in high places.

OSHA regulations under 29 CFR 1926.501 require employers to provide workers who are exposed to fal
hazardsof over 6 feet with adequatefall protection, whichmay involvetheinstalation of either fall-prevention
systems, or of persond fal-arrest systems. However, the OSHA regul ations provide an exception in selected
work situationswheretheemployer candemondtratethatitisinfeasible, or createsagreater hazardtoinstal | these
sysems. Employershavetheoption of developing and implementing afal protection planinlieu of installing
fal protection systems only when they can demonstrate the infeasibility, or grester hazard created by fal
protection systems. Thisexception inthe OSHA fal protection regulation isfurther described below.

Exception: Whentheemployer can demonstratethat itisinfeasibleor createsagreater hazard to usethese
systems, theemployer shall devel op andimplement afall protection plan which meetstherequirementsof
paragraph (k) of 1926.502 (e.g., employers engaged in leading edge work, precast concrete construction
work and residential construction).

Thefd| protection plan shal beprepared by aqualified person and devel oped specificaly for thestewherethe
leading edgework, precast concretework, or resdential constructionwork isbeing performedandtheplanmust
bemaintained upto date. A “qualified person” isonewith arecognized degree or professiond certificate and
extensive knowledge and experience in the subject field who is capable of design, analyss, evauation and
specificationsin the subject work, project, or product. Theimplementation of thefall protection plan shal be
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under thesupervisionof acompetent person. A * competent person” isonewhoiscapableof identifyingexisting
and predictable hazards in the surroundings or working conditions which are unsanitary, hazardous, or
dangerousto empl oyees, and who hasauthori zationto take prompt correctivemeasurestoeliminatethem. This
planisdesigned to enableempl oyersand employeesto recognizethefal hazardson thisjob and to establishthe
procedures that are to be followed in order to prevent falsto lower levels or through holes and openingsin
walking/working surfaces. Eachemployeewill betrainedintheseproceduresand strictly adheretothemexcept
when doing so would expose the employee to agreater hazard. Thefall protection plan shal document the
reasonswhy the use of conventional fal protection systems (guardrail systems, persond fdl arrest systems, or
safety net systems) areinfeasible or why their usewould createagreater hazard. Thefal protection plan shall
includeawrittendiscuss onof other measuresthat will betakentoreduceor eliminatethefall hazardforworkers
who cannot be provided with protection from the conventiona fall protection systems. For example, the
employer shdl discussthe extent to which scaffolds, ladders, or vehicle mounted work platforms can be used
to provideasafer working surfaceand thereby reducethehazard of faling. Whereno other dternativemeasure
has been implemented, the employer shal implement asafety monitoring system.

To help reduce occupationd fatalitiesresulting from falsfrom e evations, NIOSH recommendsthefollowing
prevention strategies, in addition to the genera recommendations provided on pages 21 - 23, by fall hazard
environment (i.e., ladders, scaffolds, buildings or other structures, machinery, and trees). The prevention
strategies were derived from worksite incident investigations conducted by NIOSH personnel, requirements
contained inthe Occupational Safety and Health Administration (OSHA) Standardsfor Genera Industry and
the Congtruction Industry, and standards from the American National Standards Institute (ANS)).
Ladders
The following recommendations were based on NIOSH investigative/research experience, and OSHAZ
and ANSI % sgfety standardsfor ladders. Every worker should beknowledgeabl e of thefollowing when
using ladders.
Prior to using aladder, workers should visually inspect it for:

e structural damage, such as split/bent siderails, broken or missing rungs/steps/cleats

* missing or damaged safety devices, such asrunglocks, lock spreaders or safety shoes/feet/spurs/
spikes

* greasg, dirt, or other contaminantsthat could cause slipsor falls

» paint or stickers (except warning labels) that could hide possible defects.
Damaged ladders should be: Tagged or marked for repair, replacement, or destruction.
Climbing guidelines

*  Wear dlip-resistant footwear.

* Keep the areaaround the top and bottom of the ladder clear.
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*  Wear approved fall protection equipment, if applicable.

* Never carry large objects while ascending or descending the ladder. Use a hoist or pulley
mechanism to move large/awkward objects up to working level or down to the ground.

» Keep both hands free for climbing.

» Facetheladder and maintain three-point contact (two handsand onefoot or one hand and two feet
on theladder) at all times.

» Donotloadladdersbeyond themaximumintended |oad for whichthey werebuilt, nor beyondtheir
manufacturer’ srated capacity.

* Useladdersonly for the purpose for which they were designed.
Portable ladders (OSHA 8§1910.26 and 81926 Subpart X)%
There are two basic classifications of portable ladders, self-supporting (step ladders) and non-self-
supporting (straight or extension ladders). Remember to use the proper ladder for the job/task being
performed. In choosing between aself-supporting and anon-self-supporting ladder, an important factor
to consider isthebottom (working surface) and top support conditions. If unsure of what the proper ladder
selection should be, consult the ladder manufacturer or the nearest OSHA office. Proper selection of a
ladder isessential for ensuring safety and reducing the potentia for injury events.
A portable ladder must:
* belong/tall enough to safely reach the work area
* haveaload rating that can support the weight of the user, materials, and tools
* have non-conductive siderails, when used near energized equipment.
When using anon-self-supporting straight or extension ladder, observe the following precautions:
» Useladdersonly on stable and level surfaces unless secured to prevent accidental displacement.
» Extendladder sderailsat|east 3feet abovetheupper landingtowhichtheladder isusedto gain access.
» Set uptheladder so that the height-to-baseratiois4 feet to 1 foot (e.g., 4 feet away from vertical
member for a16-foot ladder). Ageneral “ ruleof thumb” isto placefeet at base of ladder; extend

arms; hands should just touch siderails.

» Haveanother person hold theladder during ascent or descent, or tie/stake/foot it in place (top and
bottom).

» Setladder so that both rails of the ladder maintain equal contact with the supporting structure.
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* Useadjustablefeet to level the ladder, if applicable.

* Never lean more than 12 inches beyond either siderail. Belt-buckle rule: always keep your belt
buckle insde the siderails of the ladder.

» Carry small tools and other work materialsin your clothing or attached to atool belt.

Thethird highest rung isthe maximum climbing height
When using a self-supporting step ladder:
» Useastep ladder only on asolid, level surface.
* Never try to use afolded step ladder as astraight ladder.
* Fully extend and lock the spreaders.
* Never climb or stand on the leg braces, the top step, or on the servicetray.
» Avoid using an unprotected step ladder in adoorway or high-traffic areas.

*  Whenworkinginahigh-trafficarea, lock or barricadedoors, mark theareaoff, or haveaco-worker
monitor the areawhile work is performed.

» Carry small tools and other work materialsin your clothing or attached to atool belt.

Maintain three-point contact if it is necessary to carry large objects up or down aladder.
General Information (ANSI A14 and OSHA §1910.26)%®

The duty rating is to be considered the maximum working load, which includes the weight of the user,
materials, and tools. Thefollowing summarizesthe classification of ladders by duty rating:

TYPE DUTY DUTY RATING
Type IA Extra heawy 300 lbs.
Type | Heaw 250 Ibs.
Type Il Medium 225 Ibs.
Type Il Light 200 Ibs.

Each section of amulti-sectionladder, whenfully extended, should overlap the adjacent section by at |east
the number of feet indicated in the table bel ow.

Minimum required overlap (extension ladders)

Normal Length of Ladder
16 ft - 36 ft [>36 ft - 48 ft |>48 ft - 60 ft
3 feet 4 feet 5 feet
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Thelength of singleladdersor individual sectionsof laddersshall not exceed 30feet. Two-sectionladders
shall not exceed 48 feet inlength and ladderswith morethan two sectionsshall not exceed 60feet inlength.

Maximum lengths for wooden, aluminum, and fiberglass step ladders.

DUTY RATING LENGTH
Type IA and Type | 20 feet
Type ll 12 feet
Type ll 6 feet

Stepladders shall not exceed 20 feet in length.

Fixed Ladders (81926.1053)%*

Fixed ladders shall be used at a pitch no greater than 90 degreesfrom the horizontal, as measured
to the back side of the ladder.

Each step or rung shall be capable of supporting asingle concentrated |oad of at |east 250 pounds
(114 kg) applied in the middle of the step or rung.

Therungsand stepsof fixed metal |addersshall be corrugated, knurled, dimpled, coated with skid-
resistant material, or otherwisetreated to minimize dlipping.

Wherethetotal length of aclimb equalsor exceeds 24 feet (7.3 m), fixed |addersshall be equipped
with one of thefollowing: cages, wells, ladder-safety devices, or self-retracting lifelines.

Scaffolds (§1926.451)%°

The following recommendations were based on NIOSH investigative/research experience, and OSHAZ
and ANSI 32 sgfety standards for scaffolds. Every worker should be knowledgeable of the following
when using scaffolds.
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The footing or anchorage for scaffolds should be sound, rigid, and capable of carrying the
maximumintended |oad without settling or displacement. Unstableobjects, such asbarrels, boxes,
loose bricks, or concrete blocks, should not be used to support scaffolds or planks.

No scaffold should be erected, moved, dismantled, or altered except under the supervision of a
competent person.

Guardrailsand toeboards should beinstalled on all open sidesand endsof platformsmorethan 10
feet above the ground or floor, except needle-beam scaffol ds and floats.

Guardrailsshould be2 by 4 inches, or theequivalent, approximately 42 incheshigh, withamidrail,
when required. Supports should be at intervals not to exceed 8 feet, and toeboards should be a
minimum of 4 inchesin height.

Scaffolds4 feet to 10 feet in height, having aminimum horizontal dimensionin either direction of less
than 45 inches, should have standard guardrailsinstalled on al open sides and ends of the platform.



Scaffoldsand their components shoul d be capabl e of supporting without failureat |east 4 timesthe
maximum intended | oad.

Any scaffold having accessories such as braces, brackets, trusses, screw legs, ladders, etc. which
are damaged or weakened from any cause should be immediately repaired or replaced.

All scaffold platforms should be tightly planked with scaffold plank grade, or equivaent, as
recognized by approved grading rules for the species of wood used.

After theerection of scaffolding at any project Site, the empl oyer should designate acompetent person
to initidly inspect the scaffolding and, at designated intervalss, re-inspect the scaffolding. Areas of
cong deration for ingpection should include but not be limited to thefollowing: 1) braces, 2) brackets,
3) footing (anchorage), 4) guardrails and toeboards, 5) ladders, 6) legs, 7) locking pins, 8) overhead
protection, 9) planking, 10) poles, 11) securing, 12) dippery conditions, 13) trusses, and 14) uprights.

Suspensi on-scaffold rigging should beinspected periodically by acompetent personto ensurethat
al connections are tight and that no damage to the rigging has occurred sinceitslast use.

Synthetic rope used in suspension scaffol ding should be protected from heat-producing sources.

Employers should ensure that employees are informed of the hazards of using diagonal bracesas
ameans of climbing scaffolds and instruct workers on the proper way to climb scaffolding.

Falls from buildings (81926.502)%

The following recommendations were based on NIOSH investigative/research experience, and OSHAZ
and ANSI %% safety standards for falls from or out of buildings or other structures.

Designersof buildingssuchasmulti-tiered steel-framed structuresshould providefor fall protection
anchoragesystemsaspart of theoverall designof thestructure.

Designersof tanksshouldincorporateanchoragepoints(for securing scaffoldsandlifelines) andtoe
boardsintothedesign of their products; ownersof tanksshould consult with tank manufacturersto
devisemeansof installingthesesafety featureson existingtanks.

A competent personshould eval uatepotential tie-off anchoragepointsand determineif theavailable
safety equipment canwork asdesigned. If theequipmentwill notwork asdes gned, contact equi pment
manufacturersto determinewhat equipment isavail ablethat candothejob properly.

A competent personshouldroutinely inspect all protectivedevices(e.g., guardrails, lifelines, etc.) to
ensurethey operateproperly.

Employersshouldensurethat workersfoll ow pre-fabricationbuil ding plansand proceduresand comply
withexistingstandardsregarding structural steel assembly.

Empl oyersshoul densurethat workersusing personne hoistsandwork platformscomply withexisting
standardsregardingtheuseof personnel hoistsandwork platforms.
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» Plant/facility owners/operatorsshouldidentify areasthat may behazardoustoall personnd, including
contractors, and restrict or prohibit the use of, or accessto, theseareas.

*  Unusedor unsecured construction material sshould bestored only indesignated aress.

» Liftsor hoists should be used to raise tools and material sto working heights or to lower toolsand
materialstogroundlevel.

Roof Openings
» Install guardingand/or fall protectiononall roof openings.
*  Warningsignsshouldbepresent onall roof openings.

» Employersshouldconsider, whenapplicable, cuttingtheroof openingsasthelast actionontheroof to
hel p minimizeexposuretothistypeof hazard.

Floor Openings

* Ingtdl guardingintheformof astandardrailingandtoeboardsonall sidesof floor openings, orinstall
acover capableof supporting themaximumintended |oad and soinstalled asto prevent accidental
displacement.

» Hatchway floor openingsshoul d beguarded by hinged-floor-opening coversof standard strengthand
construction, equippedwithstandardrailingsor permanently attached thereto soastoleaveonly one
exposed side. Whentheopeningisnotinuse, thecover shall beclosed or theexposed sideshall be
guardedat bothtop andintermediatepositionsby removablestandardrailings.

Skylights

» Install guardingintheformof standardrailing around skylight openings, or install acover capabl eof
supporting themaximumintendedload. Coversover skylight openingsshouldbeinstalled soasto
prevent accidental displacement.

»  Toguardagaingtfalsthroughskylightsby maintenanceor other personnel whomust accesstheroof once
constructioniscompleted, buil dingownersshould cons der ingtal lingpermanent railingsaround skylight
perimetersor protectivecoversover individua skylights.

»  Skylightmanufacturersandbuildingownersshouldvoluntarily affixwarningsigns(e.g., “ DANGER—
skylightshavebeeningtalledonthisbuilding. Steppingor sittingontheskylight may resultinsevereinjury
or death.”) ontheskylightsandat or near pointsof access(e.g., roof hatches, fixedladders, stairways,
doors, etc.) toareascontaining theseskylights.

» Desgnergmanufacturersof skylightsshouldeva uatecurrent designswithaviewtowardincreasingload
capacitiesand/orincorporating safeguards(e.g., protectivegrillwork).
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Leading Edges and Wall Openings

Providefall protection measuresa ong unguarded roof perimetersandbal conies.
During steel erection, securetemporary flooringfromdisplacement.

Work near an open or damaged window shouldbedonefromthesiderather thanfromdirectly infront
of thewindow, whenever possible. Thisisalsotrueof door andwindow openingsprior toinstallation
of thedoor andwindow. Guardrailsshould beinstalled acrosstheopening until thedoor or window
isingdled.

Stationary Vehiclesand Tree Work

Thefollowing recommendationsweredesignedfor agrial lifts(81926.556),* fork lifts(poweredindustrial
trucks)(81910.178), and tree work,*! and should be followed where applicable.

Acerial liftscan bedefined asany vehicle-mounted aerial deviceusedto elevatepersonnel tojobsitesabove
ground such asextens bleboom platforms, aerial ladders, articul ating boom platforms, vertical towers, or
any combination of these devices.

A full-body harness should be worn and alanyard attached to the boom or basket when working
froman aerid lift.

Attachingthelanyardto an adjacent pole, structure, or equipment whileworkingfromanaerial lift
should not be permitted.

Employeesshould awaysstand firmly onthefloor of thebasket, and should not sit or climb onthe
edge of the basket or use planks, ladders, or other devicesfor awork position.

An aerid lift truck should not be moved when the boom is elevated in a working position with
personnel in the basket, except for equipment which is specifically designed for this type of
operation.

Climbers should not be worn while performing work from an aerial lift.

Thebrakesshould be set, and when outriggersare used, they should be positioned on padsor asolid
surface. Wheel chocks should beinstalled before using an aerial lift on anincline, provided they
can be safely installed.

Regular inspection and mai ntenance should be performed on all toolsand equipment prior to use.

Fork lifts

Whenever a truck used for lifting personnel is equipped with vertical controls only, or vertical and
horizontal controlselevatablewiththelifting carriage or forks, thefollowing precautions should be taken
for the protection of the personnel being elevated:
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Trees

A safety platform firmly secured to thelifting carriage and/or forks should be used.

M eans should be provided whereby personnel on the platform can remotely shut off power to the
truck.

Protection from falling objects should be provided.

Workers should not perform tree trimming or cutting without appropriate saf ety training.

Usesafework proceduresprovided by theempl oyer and/or equi pment manufacturer for climbing,
felling, topping and pruning trees.

Usesafework proceduresprovided by theempl oyer and/or equipment manufacturer to prevent the
cutting of climbing ropes, lanyards, and harnesses or straps.

Ensure that proper fasteners are used at the connectorsfor all climbing-cradle ropes.

Inspect treesand limbsfor structural weaknessand the presence of powerlinesbefore climbing or
cutting.

Inspect all equipment, including fall-protection equipment, before use to ensure that it is not
damaged or defective.

Operate mobile equipment (e.g., aerial lifts) only if properly trained.

Evauatethefeasibility of aredundant fall-arresting system.

Summary Recommendations

Thefollowing isasummary of recommendationsthat may be applicableto all fall environments. These
recommendations are based on the 90 FA CE investigations and should be considered as part of an overall
fall protection program.

Employers should:
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Coordinate site-specific saf ety programs between multiple contractors.

Prime contractorsand subcontractorsshoul d abide by the Rulesof Construction, which state: “The
prime contractor and any subcontractors may make their own arrangements with respect to
obligationswhich might bemoreappropriately treated on ajobsite basisrather thanindividually.”
Thus, for example, the prime contractor and his subcontractors may wish to make an express
agreement that the prime contractor or one of the subcontractorswill provideall requiredfirst-aid
or toilet facilities, thusrelieving the subcontractorsfromtheactual, but not any legal, responsibility
(or, asthecasemay be, relieving the other subcontractorsfromthisresponsibility). Inno caseshall



the prime contractor berelieved of overall responsibility for compliance with the requirements of
this part (1926.16)® for al work to be performed under the contract.

* Instruct new employeesinthe proper methodsto be usedin the performance of assigned tasksand
periodically observetheworking habits of new employeesto ensurethat they areperforming their
assigned tasksin a safe manner.

» Design, develop, andimplement averbal and/or written post-training examinationto reinforceand
evaluate the effectiveness of the safety training program.

» Recognize and provide for language differences among workers.
»  Conduct scheduled and unscheduled safety inspections.
* Consider al environmental conditions prior to the commencement of work activities.

* Provideappropriate signs/placards at areaswherefall hazards may exist such asroofs containing
skylights or floor openings secured with barriers.

» Use standby persons where work is performed in confined spaces.

» Design, develop, and implement proceduresto be followed in the event of amedical emergency,
including rescue operations.

Incorporate safety program requirementsin contract language.

Follow applicable safety rules and standards established by OSHA and ANSI.
Conclusion

The Occupational Safety and Health Act of 1970 was established “to assure so far as possible every
working man and woman in the Nation safe and healthful working conditionsand to preserve our human
resources.”* Onemeansof achieving thisgoal isby providing for the devel opment and promul gation of
occupational safety and health standards. Included in these standards are safety and health regulations
applicabletofall protection and guarding whichinclude, but arenot limited to, ladders, scaffolds, floor and
wall openings, vehicles, tree trimming, and personal protective and life saving equipment. These
regulations and other applicable standards from the American National Standards Institute along with
NIOSH recommendations, should be followed where the possibility of fallsfrom elevations exists.

Additionally, NIOSH has developed and disseminated the following Alertsas a further meansto
help reducethenumber of fatalitiesresulting from fallsfrom elevations: Falls Through Skylights
and Roof Openings,* Preventing Falls and Electrocutions During Tree Trimming,'* and Preventing
Worker Injuries and Deaths Caused by Falls From Suspension Scaffolds.®
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GLOSSARY

The Code of Federal Regulations list the following scaffold types.®
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1) Boatswain’s chair -- A seat supported by dlings attached to a suspended rope, designed to
accommodate one worker in asitting position.

2) Bricklayer’ssquare-- A scaffold composed of framed wood sgquares which support a platform,
[imited to light and medium duty.

3) Carpenter’sbracket -- A scaffold consisting of wood or metal brackets supporting a
platform.

4) Crawlingboardsor chickenladder s-- A plank with cleats spaced and secured at equal intervals,
for use by aworker on roofs, not designed to carry any material.

5) Float or ship -- A scaffold hung from overhead supports by means of ropes and consisting of a
substantia platform having diagonal bracing underneath, resting upon and securely fastenedtotwo
parallel plank bearers at right anglesto the span.

6) Hor se-- A scaffold for light or medium duty, composed of horses(i.e., sawhorsesor other smple
framing) supporting awork platform.

7) Interior hung -- A scaffold suspended from the ceiling or roof structure.
8) Ladder jack -- A light duty scaffold supported by brackets attached to ladders.
9) Manually propelled mobile -- A portablerolling scaffold supported by casters.
10) Mason’s adjustable multiple-point suspension -- A scaffold having a continuous platform
supported by bearers suspended by wire rope from overhead supports, so arranged and operated

asto permit theraising or lowering of the platform to desired working positions.

11) Needlebeam -- A light-duty scaffold consisting of needlebeams(i.e. , ahorizontal beam or group
of beamsfor carrying theload of acolumn, wall, or other part of astructure) supporting aplatform.

12) Outrigger -- A scaffold supported by outriggersor thrustouts projecting beyond thewall or face
of thebuilding or structure, theinboard endsof which aresecuredinsideof thebuilding or structure.

13) Plasterer’s, decorator’s, and lar ge ar ea single-pole scaffold -- Platformsresting on putlogs or
cross beams, the outside ends of which are supported on ledgers secured to asingle row of posts
or uprights, and the inner ends of which are supported on or in awall.

14) Roofing or bearer bracket -- A bracket used in slope roof construction, having provisions for
fastening to the roof or supported by ropes fastened over the ridge and secured to some suitable
object.



15) Single-point adjustablesuspension -- A manually or power-operated unit designedfor light-duty
use, supported by asinglewireropefroman overhead support so arranged and operated asto permit
theraising or lowering of a platform to desired working positions.

16) Stone setter’s adjustable multiple-point suspension -- A swinging-type scaffold having a
platform supported by hangers suspended at four points so asto permit theraising or lowering of
the platform to the desired working position by the use of hoisting machines.

17) Tubeand coupler -- Anassembly consisting of tubingwhich servesasposts, bearers, braces, ties,
and runners, abase supporting the posts, and special couplerswhich serveto connect the uprights
and to join the various members.

18) Tubular welded frame -- A sectional panel or frame-meta scaffold substantially built up of
prefabricated welded sections which consists of posts and horizontal bearer with intermediate
members.

19) Two-point suspension (Swinging scaffold) -- A scaffold, the platform of whichis supported by
hangers (stirrups) at two points, suspended from overhead supports so as topermit the raising or
lowering of the platform to the desired working position by tackle or hoisting machines.

20) Window jack -- A scaffold, the platform of whichissupported by abracket or jack which projects
through a window opening.

21) Double pole or independent pole -- A scaffold supported from the base by a double row of
uprights, independent of support from the walls and constructed of uprights, ledgers, horizontal
platform bearers, and diagonal bracing.

Additionally, scaffolds are classified into wei ght-bearing categories which include heavy-duty scaffolds
which are designed and constructed to carry a working load not to exceed 75 pounds per square foot.
M edium-duty scaffolds are designed and constructed to carry aworking load not to exceed 50 pounds per
sgquare foot, and light-duty scaffolds are designed and constructed to carry aworking load not to exceed
25 pounds per square foot.
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PART I
FATALITY ASSESSMENT AND CONTROL EVALUATION (FACE)
REPORTS, 1982-1997
FALLS FROM ELEVATIONS

The following 90 FACE investigations were conducted between May 1982 and September 1997. The
investigations have been divided into four categoriesaccording to their E-code classificationsasfollows:

Beginning
N um.ber_of E-code Description Page
Investigations
Number

8 881.0 |falls from ladders 39

16 881.1 |falls from scaffolds 64

58 882.0 |[falls from or out of buildings or other structures 120

8 884.9 |other falls from one level to another 300

Thefirst two numbersof the FACE report (e.g., 87) denotetheyear in which theincident wasinvestigated.
Thelast two numbers of the FACE report (e.g., 47) identify asequential file number for aparticular year.

37



38



FACE 87-47: Worker DiesInside Filtration Tank in Michigan
INTRODUCTION

TheNational Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR)
is currently conducting the Fatal Accident Circumstances and Epidemiology (FACE) Project, whichis
focusing primarily upon sel ected el ectrical -rel ated and confined space-rel ated fataliti es. The purposeof the
FACE programistoidentify andrank factorsthat influencetherisk of fatal injuriesfor sel ected employees.

On May 12, 1987, a city worker died while checking the inside of an empty filtration tank at a sewage
treatment plant.

CONTACTS/ACTIVITIES

The Water Pollution Control Federation (WPCF) notified the Division of Safety Research (DSR) of this
fatality and requested technical assistance. Thiscase hasbeenincluded in the FACE Project. On June 15-
16,1987, aDSR researchindustrial hygienist conducted asitevisit, collectedincident data, photographed
the site, and interviewed representatives of the employer and comparison workers.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer inthisincident isamunicipality with aresident population of approximately 160,000. The
victimworked at thewastewater treatment plant (inthewastewater treatment department) whichhasatotal
of 56 employees, primarily plant operators and plant mai ntenance personnel. Additionally, therearefive
|ab technicians, three plant foremen, achemist, acivil engineer, office personnel, and a plant supervisor.

New employees are given a half-day orientation concerning the operating policy of the city. Timeoff is
provided for mandatory reading of safety booklets. All employeesare given formal training in hazardous
communication, material safety data sheets/"right to know", and the use of self-contained breathing
apparatus. Continual on-the-job task training al so addressesvarious hazards encountered on aday-to-day
basis. Workplace safety is stressed as aresponsibility of each employee. A wastewater treatment plant
safety committee which consists of the plant superintendent, two union stewards (a plant maintenance
worker and a plant operator), a maintenance foreman, and the civil engineer meets monthly. Accident
reports, saf ety equi pment, safety complai ntsfromempl oyees, theimplementation of safety directivesfrom
management, etc. arediscussed at these committee meetings. Thetwo union stewardsaregiven additiona
time to evaluate employee complaints and safety concernsin the plant. No training is given on confined
spaceentry; however, plant supervisorshavenecessary testing equipment avail abletotest aconfined space
atmosphere for oxygen (O,), hydrogen sulfide (H,S), and explosive gases. The plant also has several self
contained breathing apparatus (SCBA) throughout the plant facility.

SYNOPSIS OF EVENTS

A 55year-oldwastewater treatment plant operator (thevictim) with 25 yearsof experiencewasinspecting
one of twelve open-top concrete filter tanks (used for tertiary wastewater treatment) when thisincident
occurred. Eachfilter tankis15feet widex 24 feetlongx 12 feet deepandisdivided vertically inthemiddle
by aconcrete baffle. The bottom of each tank containsafilter bed (severa feet of filter mediacomposed
of graduated sized stone, covered by approximately 12inchesof wheat-sized anthracitecoal ). Four trough-
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likeweirsspaced equally apart span thewidth of eachtank half, threefeet abovethetop of thefilter media.
A concretewalkway with steel safety railsislocated around thetop of each tank. Each tank operateswith
approximately ninefeet of wastewater and i sbackwashed threetimes per day. During thisprocess, asmall
amount of thefilter media(i.e. coal) iswashed away. In order to determinetheamount of filter medialost,
thevictim (or other plant operators, when assigned) periodically drain each tank and measure the depth of
thefilter media. To do thisemployeesarerequired tolower an aluminum ladder into thetank, positioning
thefeet of theladder insideaweir, climbintothetank with asteel tape, measurethedepth of thefilter media,
climb back out, and placethefilter tank back in operation. Thisprocessisrepeated for al thefilter tanks.
Thevictim had been assigned to inspect the depth of thefilter mediain all of thefilter tanks (atask which
he had done at |east twice before). Four days prior to the day of the accident the victim had inspected six
tanks. Theacting plant foreman (the victim's supervisor) was not aware of the victim having experienced
any ill effectsfrom these tank inspections.

OnMay 12,1987, thevictimreportedtowork at 8:00 a.m. and wasasked by theplant foremanif herequired
any assistanceinthecompletion of theremaining six tank inspections. Thevictimsaid "no" and completed
the inspection of one tank and, although there were no eye witnesses, it is presumed that he wasin the
processof climbing either into or out of asecond tank when hefell fromtheladder intotheweir. Thevictim
struck his head on aladder rung or on an edge of the welr.

Atapproximately 10:55a.m. thevictim'ssupervisor noticedthat thefilter tank beinginspected had nofilter
tank valve changes documented on the computer for several minutes. The supervisor | eft the control room
and entered the tertiary filter tank building to check on the victim. The supervisor found the victim lying
unconsciousinsideaweir at the bottom of thetank. The supervisor immediately notified office personnel
in the plant, who notified the city fire department emergency rescue squad and then summoned a
maintenance worker for help. The supervisor and the maintenance worker entered thefilter tank, but did
not attempt cardiopulmonary resuscitation (CPR). The rescue squad arrived on the scene approximately
two and ahalf minutesafter being called, entered thetank, hoisted the victim out, and began to administer
CPR. Resuscitation effortswere unsuccessful. The county medical examiner arrived onthe sceneat about
1:00 p.m. and pronounced the victim dead at the scene.

CAUSE OF DEATH

An autopsy was conducted and the cause of death listed by the medical examiner was hypertensive and
arteriosclerotic heart disease. Also, according to the medical examiner: "Advanced emphysema of the
lungs may have contributed to the death. The deceased was considerably overweight . . .", the ". . .
laceration of the left side of the head was sustained as a result of the terminal fall.", and "Yellow
discoloration of the skull may have been related to diabetes mellitus.”

RECOMMENDATIONS/DISCUSSION

Recommendation #1. Workerswho are required to enter confined spaces to perform tasks as part of
their jobresponsibilitiesshouldreceivepre-placement and periodic physical examinationstodetermine
that they are physically capable of performing these duties.

Discussion: Simply entering and exiting the filter bed placed a great deal of stress on the victim's
cardiopulmonary system. Because of pre-existing medical problems (emphysema, arteriosclerotic heart
disease, obesity, and diabetes), which were apparently unknownto the victim, hewas unableto withstand
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thisstress. Thisfatality underscorestheadvisability of pre-placement and periodic physical examinations
for any strenuous work, especially in a confined space.

Recommendation #2: Theemployer shoulddevelopawritten comprehensivesafety programthat clearly
documents proceduresfor safe entry into confined spaces.

Discussion: All employeeswhowork inor around confined spaces(wastewater treatment plant empl oyees)
should be aware of potential hazards, possible emergencies, and specific proceduresto befollowed prior
to entering a confined space. These procedures should include, but not be limited to:

1. Airquality testing to determine adequate O, level.
2. Ventilation of the space to remove air contaminants.
3. Monitoring of the space to determine a safe oxygen level is maintained.

4. Employee training in confined space entry, testing, and use of personal protective equipment
(respirators, clothing, etc.).

5. Standby person outside the confined space for communication and visual monitoring.
6. Emergency rescue procedures.

Even though there were no dangerous air contaminants in the confined space and normal oxygen levels
werefound in air samplestaken inside thefilter tank by the DSR research industrial hygienist at thetime
of the on-site eval uation, entry into confined spaces should not be attempted until atmospheric testing of
the confined space insures that the atmosphere is safe. This testing requirement applies to all confined
spaces, includingtheinsideof open-toptertiary filter tanks. Testing must bedoneby aqualified personprior
to entry. Specific recommendationsregarding safe work practicesin confined spaces can befoundin the
NIOSH Publication No. 80-106, "Working in Confined Spaces'. This publication also defines and
providesrecommendationson hot work, isolation, purging, ventilation, communi cation, entry and rescue,
training, posting, safety equipment, clothing, etc.

Recommendation #3: A trained standby person should remain outside of the confined space when a
worker entersor worksinside. The standby person should visually monitor thetasks being performed
inside and should be able to communicate with the worker (s) inside the confined space.

Discussion: A person trained in emergency rescue procedures, assigned to remain on the outside of the
confined space for communication and visual monitoring of the person inside is of utmost importance.

Recommendation #4: Employees should betrained in cardiopulmonary resuscitation (CPR).

Discussion: CPR should begin as soon as possible, minimally within 4 minutes (in accordance with
American Heart Association guidelines) in order to achieve the best results. To meet this criteria for
successful resuscitation, workers should be trained in CPR to support the victim's circulation and
ventilation until trained medical personnel arrive. While some employees had apparently received CPR
training in the past, employeeswho arrived at the scene of the accident (prior to the arrival of emergency
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medical personnel) did not begin CPR onthevictim. Retraining in CPRisnecessary, usually onanannual
basis.

Recommendation #5: The procedure used to measurethelevel of filter media present in atank should
beevaluated to determineif the procedurecould bemodified to eliminatetheneed to enter theconfined
Space.

Discussion: Prior to entry into a confined space one of the first questions that needs to be addressed is

whether entry isnecessary. Theprocedure used to measurethelevel of filter mediapresent inatank should
be evaluated to determine if it could be modified to eliminate the need for entry into the tank.
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FACE 88-14: Labor Foreman Fallsto His Death Inside Municipal Water Tank in Indiana
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On March 21, 1988, a 28-year-old male labor foreman died when he fell 50 feet inside a 700,000-gallon
municipal water tank.

CONTACTS/ACTIVITIES

Officials of the Occupational Safety and Health Program for the State of Indiana notified DSR of this
fatality and requested technical assistance. A research saf ety specialist discussed thiscasewiththe OSHA
compliance officer and on April 4 met with the employer'srepresentatives. On April 5ameetingwasheld
withmunicipal officialsandwith respondingambul ance personnel. Theincident sitewasal so photographed
on this date.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer inthisincident isamultistate corporation specializing in cathodi ¢ protection systemswhich
provide aform of protection against electrolytic corrosion. Of the company's 250 employees, 16 perform
the sametype of work asthe victim. The company hasawritten safety policy which prescribesthe use of
fall protectionwherethereispotential that aworker may fall in excessof 10feet. Thispolicy asocallsfor
testing theatmosphereprior to entering any confined space, andfor theuseof alifeline, safety harness, and
appropriate respirator when working inside a confined space. The victim was employed as a tank
department foreman and served as supervisor at various siteswherework on cathodic protection systems
for water tanks was being performed.

SYNOPSIS OF EVENTS

The victim and aco-worker were assigned routine maintenance work on the cathodic protection system
withinan el evated municipal water tank. Approximately 2 monthsprior tothisincident, thetank devel oped
aleak andwasdrained. A small amount of water remainedinthetank at alevel below theriser which serves
asthetank drain. There wasice on the surface of the water.

Thecylindrical tank isapproximately 40 feet wide by 60 feet high. A ladder on one of thelegssupporting
the tank provides access from the ground to a catwalk on the tank. The catwalk circles the tank
approximately 125feet abovetheground. A second permanently mounted ladder extendsfromthecatwalk
to the top of the tank. At the top of the tank, a 2-foot-square door provides entry to the tank.



Ontheday of theincident, thevictimand hisco-worker arrived at thejobsiteat 11:00a.m. Prior toclimbing
thetank, they noticed an entry hatch on the side of thetank bowl at thelevel of the catwalk. They decided
not to usethisentry hatch becausethey weren't surethey could properly seal it at theconclusion of thework.

At approximately 12:15 p.m., the two men climbed to the top of the tank and found the entry door locked.
The men descended the tank, obtained akey from city officials, climbed again to the top of the tank, and
opened the door. They suspended arope ladder through the door to provide access to the tank floor.

The maintenance work on the cathodic protection system required that they replace afitting which was
below the level of the water in the tank. The victim used a section of garden hose to begin siphoning the
water from the bottom of the tank and routing it down thewet riser at the center of thetank bowl. Because
the water would not be removed by the end of their shift, they performed other necessary maintenance
work, planning to return the following day to finish the job.

At approximately 5: 10 p.m., the co-worker exited the tank and stopped on the catwalk to wait for his
supervisor. When the supervisor did not follow after 4 to 5 minutes, the co-worker climbed to the top of
thetank in search of him. The co-worker saw the supervisor inside the tank approximately one quarter of
theway up theladder. The supervisor stated that hewastired and that hisarmswere numb. The supervisor
then continued to climb the ladder.

The co-worker noticed that the supervisor "was climbing wrong and had afunny look on hisface." (The
supervisor wasfacing theladder, asopposed to the standard procedurefor climbing aropeladder fromthe
sidethereby producing lessswaying motion.) Theco-worker asked the supervisor if heneeded help. Upon
receiving apositive response, the co-worker descended the ladder to assist him. The co-worker managed
to grasp the supervisor'shand, however the supervisor wasunresponsiveto the co-worker'srepeated calls
tograsptheladder. Theco-worker wasunableto retain hisgrip, and the supervisor slipped fromtheladder
and fell approximately 50 feet to the bottom of the tank. The co-worker descended the ladder to aid the
victim and moved him dlightly from the facedown position near the water where he landed. He returned
to the top of the tank where he cried out for help. He got the attention of severa individuals located at a
busi ness establishment across the street who, in turn, summoned help.

Thelocal firedepartment recel ved thereport of theaccident viatelephoneat 5:15 p.m. andwereonthescene
at 5:19 p.m. Twofirefightersand an EM T from thelocal ambulance company entered thetank throughthe
manway located at the catwalk. The victim was found to be bleeding from the mouth and nose, with
noticeable deformation of hisforearm and right upper leg. No vital signswere detected. The victim was
secured to a back board and lowered to the ground. The ambulance departed the scene at 5:54 p.m. and
arrived at thelocal medical center at 6:00 p.m. wherethevictimwaspronounced dead shortly after arrival .

Neither the co-worker nor the responding rescue personnel noted any unusual odorsin the tank, nor did
they experience any symptomsindicative of possible oxygen deficiency.

CAUSE OF DEATH

TheMedical Examiner gavethe cause of death asaskull fracture and lacerations of the brain, along with
contusionsto the lungs.



RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should periodically re-evaluate company confined space work
proceduresto ensure that the following areas are addressed:

» atmospherictestingisperformed prior to entry

» safeclimbing devices are employed where needed

» safety harness and lifeline are used in all cases (for rescue as well as fall protection when
working at elevations)

* an observer outside of the confined space is available to summon help if needed.

* communication devicesare availableto ensure adeguate communications between workersin
confined spaces and those outside.

Discussion: Thecompany that empl oyed thisforeman haswritten safety proceduresthat requirethetesting
of the atmosphere of any confined space prior to entry. In addition, the procedures specify that alifeline
and safety harness are to be worn whileworking in aconfined space, and that an appropriate respirator be
wornwhenindicated by the atmospherictesting. None of these procedureswerefollowedinthiscase, nor
wasany provision madefor theuse of safe climbing devices. Inaddition no observer was present, nor was
any means provided for communication between the tower and anyone on the ground. If an oxygen
deficient atmosphere existed within the tank, it could have proved fatal to both workers.

Recommendation #2: Employersshould provide periodicrefresher trainingwhich stressesthehazards
that exist within confined spacesto all employees who work in or around confined spaces.

Discussion: Althoughthevictiminthiscasewasasupervisor who had received training in confined space
entry procedures, he el ected to forego written company safety procedures regarding atmospheric testing
and the use of safety harnessesand lifelines. Hisfailureto follow standard written procedures concerning
confined space work was an important factor in thisincident.

Recommendation #3. Company management (safety) personnel should conduct periodic worksite
evaluationsto ensurethat written procedures are being followed in the field.

Discussion: In this case a foreman apparently chose to ignore company procedures regarding work in
confined spaces. Sincesafety isaninherent function of management, workerscannot beexpectedtofol low
safety proceduresif their supervisorsdo not. Periodicinspection of worksitesby company saf ety personnel
would serveto show management'sinterestinthe safety programandreinforcewithinall workerstheneed
to follow company standard operating procedures.

Recommendation #4: An evaluation of the worksite should be performed prior to the start of all
oper ationsto determinepotential safety and health hazardsaswell asconcernswhich would affect the
efficiency of the operation.

Discussion: An evaluation of the worksite prior to the start of work would permit safety hazards to be
identified and plansfor correctiveactionto be prepared prior to employeeexposure. Intheabovecasesuch
an evaluation might have enabled theworkersto avoid theinitia climb up thetower to unlock the door at
thetop of thetank. In addition, athoughtful eval uation might have convinced the supervisor to utilizethe
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hatch at the catwal k rather than the opening at thetop of thetank. Such action may haveeliminated theneed
for the rope ladder and thus prevented the fall.

Recommendation #5: Rescue personnel entering confined spacesshould utilize appropriate protective
equipment.

Discussion: In the above case, rescue personnel entered a confined space where a victim becameill and
had fallen for unknown reasons without either checking the atmosphere first or utilizing self-contained
breathing apparatus. In similar situations rescue personnel themselves often become victims. NIOSH
investigations of 41 confined space incidents have reveal ed that 18 (31%) of the 59 victimswere woul d-
be rescuers.
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FACE 89-05: Painter Diesin a 140-Foot Fall at a Municipal Water Tower
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On September 22, 1988, a 34-year-old male painter died when he apparently inhaled vapors from paint
containingxylene, lost consciousness, andfell 140feet withinthevertical water supply pipeof amunicipal
water tower.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On December 13, 1988, a
DSR field team met with the empl oyer, the county coroner, and local emergency services personnel; and
visited and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployerinthisincidentisasmall contractor specializingin painting water towers. Thecontractor has
been in operation for 7 yearsand employs seven individuals. The company hasno formal safety program
and al training is "on the job." The victim had been employed by the company for 3 months, and had
worked as apainter for the 2 months prior to the incident.

SYNOPSIS OF EVENTS

The victim was a member of aseven-man crew involved in painting amunicipal water tower. The crew
consisted of aforeman, four paintersand two "groundmen.” Thecrew had worked on thistower for severa
daysprior to the incident.

Thetower isalarge, elevated water tank supported by seven legs. A 5-foot-diameter riser (vertical water
supply pipe) extendsfrom the center of thetank bowl to the ground approximately 145 feet below. Access
to thetop of thetank is provided by afixed |adder on one of thetank legs. A hatchway on top of the tank
provides accessto the interior, with a second fixed ladder |eading down to the tank floor. Thetop of the
riser, located inthecenter of thetank floor, isnormally covered with ametal grating; however, thisgrating
had been removed for the painting operation. Theinterior of theriser containsafixed ladder leading tothe
bottom, and a6-inch-diameter overflow pipe. A 24- by 15-inch port located 5 feet above the bottom of the
riser provides accessto theinterior of the riser from the ground.

Prior to painting theinterior of thetower, air lines(for supplied-air respirators) and paintlines(for thepaint

spray guns) had been runthrough the bottom port and up theriser to thetank bowl. A 3/8-inch steel lifeline
had beenrunfromthetop of theriser tothebottomfor useduring painting of theriser interior. A boatswain's
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chair (aseat supported by slings attached to a suspended rope to support one person in asitting position)
was suspended at the top of theriser for the painter's use while working inside the riser.

At thetimeof theincident thevictimwasworking alone, painting theinside of theriser. On previousdays,
he had applied two coats of paint to theinterior. Three other painters were working on the exterior of the
tank, and the two groundmen were handling the paint lines and air lines on the ground.

The previous afternoon the foreman had observed the victim exiting theriser in an apparently intoxicated
condition. Thevictim had not been wearing hisissued supplied-air respirator, relying instead on abandana
wornacrosshismouth and nose. Sincethe pai nt being used contai ned both xyleneand methyl ethyl ketone,
thevictim had probably becomeintoxicated by breathing vaporscontaining thesechemicals. Theforeman
reprimanded the victim for not wearing hisrespirator.

On the morning of the incident, the foreman reminded the victim that he must wear his respirator when
painting inside the tank. The victim and one co-worker entered the tank to prepare the equipment for
painting theinterior of theriser. Thevictimtold the co-worker that hewould be painting theriser fromthe
fixedladder instead of using theboatswain'schair becauseit was"easier." Oncepreparationsfor thiswork
were completed, the co-worker |eft theinterior of the tank.

The victim had been painting for approximately one-half hour when one of the groundmen, who was
located outside near theaccessport at the base of theriser, heard anoiseand observed the paint linefalling
withintheriser. Moments|ater the victim, who had fallen from theladder, landed at the base of theriser.

The groundman immediately called to his co-workersthat aman had fallen within theriser. Members of
the local fire department rescue squad who were training in a field adjacent to the tower, immediately
arrived at the scene. One paramedic, who entered the riser through the access port, examined the victim
and was unable to detect any vital signs. The victim's body was removed through the access port and
cardiopulmonary resuscitation (CPR) was begun. CPR was continued whilethevictimwastransported to
the local hospital where he was pronounced dead on arrival.

Firedepartment personnel involvedintherescueattempt reported that thevictim waswearing asaf ety belt
when they reached him inside theriser, but that the belt was not connected to thelifelinewithin theriser.
They further reported that thevictimwaswearing abandanaover hisface, and that no respirator waspresent
on the body. A police department detective along with one of the victim's co-workers entered the tank
approximately 1 1/2 hoursafter theincident occurred. Thepolicedetectivereported that vapor wasvisible
in the tank at this time. (The vapor is also visible in photographs taken by the detective.) The victim's
supplied-air respirator was found lying on the floor of the tank. Later inspection revealed that the victim
had painted the top 8 to 10 feet of theriser before falling.

Anautopsy conducted on thevictim reveal ed 0.2mg% xylenein asampleof blood takenfromthevictim's
heart.

CAUSE OF DEATH

The medical examiner's office gave the cause of death asmultiplefracturesand internal injuries. Thefall
which produced theseinjurieswas very likely adirect result of loss of consciousness dueto acute xylene
toxicity.
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RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould ensurethat all employeesunder stand hazar dsassociated with
their jobs.

Discussion: The employer in this case had provided no formal training, relying instead on on-the-job
training to prepare workersfor the tasksto which they are assigned. Although the victim had previously
been reprimanded for failureto use hisrespirator, he apparently did not understand that therespirator was
essential for his safety during thisjob and he neglected to wear it, relying instead on abandanato protect
himself fromthechemicalsinthepaint. A training program providing theemployeewith knowledgeof the
possible consequences of breathing the vaporsfrom this paint might have increased his understanding of
the potential danger involved in painting without a respirator. In addition, the victim failed to use the
boatswain'schair andto connect hissafety belttothelifelineprovidedfor fall protection. A comprehensive
safety training program which stressed the importance of using the safety equipment provided by the
employer, and which increased employee understanding of hazards and how to utilize protective
equipment might have prevented the fatal fall.

Recommendation #2: Employers should verify that safety equipment provided is used by their
employees.

Discussion: Thevictiminthiscasehad beenreprimanded the previousday for failureto usehisrespirator,
and had again been reminded to wear it the day the fatality occurred. Employers should ensure that
employees understand why they need to use their safety equipment at al times. Appropriate disciplinary
actionor additional trai ning shoul d be provided when employeescontinual ly neglect to usethi sequi pment.
Periodic spot checksto verify compliance with safety rules might have encouraged the victim to use his
equipment and might have prevented thisfatality.

Recommendation #3: Rescue considerations should be addressed by employer swhenever workersare
assigned to areaswherethe potential for fallsor entrapment exist.

Discussion: Inthis case the victim wasworking at an el evation within aconfined space. Because of this,
the potential for falling or being overcome by chemicals within the confined space existed. Despite the
hazards involved, no pre-planning for any type of rescue operation had been made. When working in
similar locations employers should devel op awritten rescue procedureto be used in the event anincident
should devel op. Thisrescue procedure should include actions to be taken by other employeesaswell as
prior notification of local fire department/rescue personnel.
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FACE 90-07: Laborer Dies After Fall From Ladder in South Carolina
SUMMARY

A masonry contractor had been contracted to construct alifecenter building acrosstheroad fromahospital
complex. A construction laborer (victim) had been instructed by hisforeman to prepare abatch of mortar
onthesecond level of anew construction project, and carry it tothethird level. The mortar was carried by
pailsfromthesecondlevel viastairstothethirdlevel. For someunknown reason, thevictim decided touse
thetop section of an aluminum extension ladder (without safety feet). He placed one end of the ladder on
the wet concrete floor, leaned the other end against awall, and started to climb. The ladder apparently
dipped on the wet floor causing him to fall approximately 12 feet. NIOSH investigators concluded that,
in order to prevent future similar occurrences, employers and employees must:

ensure that ladders are used in accordance with existing safety standards
* instruct workersthat upper sections of extension ladders should not be used as single ladders
» train employeesin theproper useof toolsand equipment needed to performtheir assigned tasks

» designate an individual as the company safety officer to visit the various jobsites, identify
potential hazards, and ensure that those hazards are eliminated.

INTRODUCTION

On September 21, 1989, a46-year-old male construction laborer fell whileclimbing aladder. Hedied on
September 24, 1989, from injuries sustained in the fall.

On October 11, 1989, the South Carolina Occupational Safety and Health Administration notified the
Division of Safety Research (DSR) of the incident and requested technical assistance.

On October 19, 1989, a DSR safety engineer conducted an investigation. The investigator visited and
photographedtheincident site, reviewed thecasewith company officia's, talked withemployeeswhowere
present at thetimeof theincident, and contacted thecounty medical examiner'sofficefor information about
theincident.

The employer is a masonry contractor who has been in business for 30 years and has 267 employees.
Although the company has written safety rules and procedures and company officials conduct regular
safety meetings, it has no company safety officer. The company places a safety flier in the weekly pay
envelopeto try to keep the employees aware of proper safety practices. Safety information is primarily
conveyedviaon-the-jobtraining. Thevictimhadworkedfor theempl oyer for about 12 monthsasalaborer
prior to thisincident.

INVESTIGATION

A masonry contractor had been contracted to construct alife center building across the road from a hospita
complex. At thetime of theincident, the victim was preparing abatch of mortar asinstructed by the foreman.
Thevictim'sduti esincluded mixingmortar andtransportingittothedesiredlocationinpails. Therest of thecrew,
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including theforeman, went uptothethirdleve of thebuilding, whichwasabout 12 feet abovethe second floor
where the victim was working. The workers used astairway to accessthe third floor work area.

Although no one saw thevictim fall, evidence at the site suggested that the victim took the top portion of
an aluminum extension ladder (without safety feet), placed one end on the wet concretefloor, and leaned
the other end against awall to reach thethird floor area. Without attempting to tie off the ladder or secure
itinany fashion, the victim began to climb theladder. The bottom of the ladder apparently dipped onthe
wet floor, causing thevictimto fall. There were no indications at the scene that the victim was carrying a
pail of mortar when hefell.

Thevictim wasdiscovered by an employee of another contractor onthesite. Thisindividual said that the
victimwasconscious, but wastal king incoherently and bleeding from hisears. By thetimetheemergency
rescue sgquad arrived 15 minutesafter thefall, thevictim had | ost consciousness. Hewastransported tothe
hospital where he died 3 days |ater.

Duringtheinterviews, theemployer could offer no reasonwhy thevictimused theladder, which belonged
toanother contractor, instead of the stairway to accessthework area. Thegeneral contractor stated that the
victim'semployer did not haveany extensionladdersat thejobsite. Therewasnoindicationthat thevictim
had used aladder inthisway prior to theincident. Theincident occurred ontheemployer'slast day of work
a thesite.

CAUSE OF DEATH
Themedical examiner'sreport listed multipletraumaticinjuriessustained fromthefall asthecauseof death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshould ensurethat laddersareusedin accordancewith requirements
of existing Federal safety standards.

Discussion: Occupational Safety and Health Administration (OSHA) construction standardsrequirethat
the base, or feet, of portable metal ladders be placed on asubstantial base (1926. 450(a)(6)); that they be
set up at a proper angle (1926.450 (a)(7)); and that ladders in use be tied, blocked, or otherwise secured
toprevent displacement (1926.450(a)(10). Empl oyersshould befamiliar with the Federal safety standards
that apply to their businesses, including those that relate to the tools and equipment they use.

Recommendation #2: The upper sections of extension ladders should not be used as single ladders.

Discussion: Although referring to wooden sectional ladders, 29 CFR 1910.25(d)(2)(xvii) (which isa
General Industry Standard) prohibits the use of top sections of such ladders unless equipped with safety
feet. It would be prudent to follow this requirement whether the ladder is wooden or metal. The upper
sections of extension ladders are not regularly equipped with safety feet and are not intended to be used
assingleladders. Using sectionsof extensionladdersinthismanner createspotentia hazardsthat canresult
in seriousinjuriesor death.
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Recommendation #3: Employers should train workersin the proper use of tools and equipment used
to perform their assigned tasks.

Discussion: Had thevictim been trained inthe proper use of ladders, hewould have known to usealadder
with safety feet, to placeit at asafe angle, and to securethe ladder in compliance with existing standards.
Thevictim placed aladder without saf ety feet on awet surfaceand did not secureit beforestartingto climb
the ladder. A review of safety proceduresinvolving ladders would be agood topic for atraining session
at a company safety meeting. Training sessions should be conducted and documented by company
officias.

Recommendation #4: The employer should designate an individual asthe company safety officer.
Discussion: At present the safety functionisnot overseen by oneindividual. Assigning oneindividual the
responsibility for coordinating all of the safety activity of thecompany would most likely resultinabetter
overall safety program. Thecompany safety officer should berequiredtoroutinely visitthevariousjobsites,
identify potential hazards, and ensure that those hazards are eliminated. This person should a so discuss
pertinent safety issues with the foreman on the jobsite on aregular basis.

REFERENCES

1. 29 CFR 1926.450(a)(6) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register

2. 29 CFR 1926.450(a)(7) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register

3. 29 CFR 1926.450(a)(10) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register

4. 29 CFR 1910.25(d)(2)(xvii) Code of Federal Regulations, Washington, D.C.: U.S. Government
Printing Office, Office of the Federal Register
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FACE 93-22: Roofer Dies After Fall From Ladder--North Carolina
SUMMARY

A 56-year-old male roofer (the victim) died after falling approximately 15 feet from a ladder he was
ascending. Thevictimwaspart of afive-man crew that wasreplacing a35,000 square-foot office complex
roof, which was 27 feet above ground. The workerswere using a40-foot fiberglass extension ladder tied
off at roof level to accesstheir work area. They beganwork at 8:30 a.m. and had only toinstall theflashing
aroundtheroof perimeter to completethejob. Threeworkerswerealready ontheroof. Thevictim stopped
at thetar kettle and asked the tar kettle attendant for arag, then began to climb the ladder to theroof. The
tar kettle attendant watched the victim climb theladder approximately half-way up. The attendant turned
away from the ladder, then heard something hit the ground behind him. When he turned around, he saw
thevictim lying face up on the ground. The emergency medical service (EMS) was summoned by phone
from the office complex and one co-worker ran up the hill to thelocal hospital to summonhelp. TheEMS
arrived within 5 minutes, administered first aid, and transported the victim to the local hospital where he
was pronounced dead by the attending physician. NIOSH investigators concluded that, to prevent similar
occurrences, employers should:

» stressto all employees the importance of exercising caution when climbing ladders to their
workplace

» develop and implement a comprehensive written safety program.
INTRODUCTION

OnJune 11, 1993, a 56-year-old male roofer (the victim) died after falling approximately 15 feet from a
40-foot extensionladder. OnJune 14, 1993, official sof theNorth CarolinaOccupational Safety and Health
Administration (NCOSHA) notified the Division of Safety Research (DSR) of thisfatality, and requested
technical assistance. On August 11, 1993, a safety specialist from DSR investigated the incident and
reviewed the circumstances with a company representative, and the NCOSHA compliance officer and
supervisor assigned to the case.

Theemployer inthisincident wasaroofing contractor that employed 8 workersand had beenin operation
for 30years. Theemployer had ageneral safety program but nowritten safety procedures. All workershad
received documented training in roofing and ladder safety. The victim had worked for the company asa
roofer for 25 years. Thiswasthe first fatality the company had experienced.

INVESTIGATION

Thecompany had been contracted to replace a 35,000 square-foot, 27-foot-high built-up roof onanoffice
complex. A five-man crew wasperforming thework. Theworkershad been at thesitefor 1 week and work
had progressed to the point that the only task remaining was the installation of the flashing around the
perimeter of the roof. The day of the incident wasto be the last day at the Site.

At 8:30 am. on the morning of theincident, the foreman and two of the roofers climbed the ladder to the
roof. The 40-foot fiberglass extension ladder had a 300-pound load limit rating.
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Onhisway totheladder, thevictim passed thetar kettlewhereheaskedfor, and obtai ned fromtheattendant,
aragtousefor theday. Theattendant watched the victim climb the ladder to aheight of approximately 15
feet, then turned away to prepare thetar kettle for transport from the site. The attendant heard something
hit theground behind himand thought theworkersontheroof werethrowing wasteto theground; however,
when he turned, he saw the victim lying on his back on the gravel driveway.

Theattendant yelled to theforeman, who, with one of the co-workers, descended theladder to theground.
The co-worker went into the office complex to have someone summon the emergency medical service
(EMS). Theco-worker thenrantothehospital, which waslocated up thehill fromthe complex, to summon
help.

Theforeman began cardi opulmonary resuscitation but stopped whenherealized thevictimhad brokenribs.
TheEM Sarrivedwithin 5 minutesandtransported thevictimtothehospital wherehewaspronounced dead
by the attending physician.

Although thetar kettle attendant saw the victim ascend the ladder to approximately 15 feet above ground
level, the event was unwitnessed. It isnot known whether the victim slipped or tripped, thenfell fromthe
ladder. The steps of the ladder were clean and dry.

The medical examiner stated that there was no evidence of any physical condition that might have
contributed to the incident. Blood alcohol and toxicology reports were negative. No citations for non-
compliance with occupational safety and health standards were issued by NCOSHA for thisincident.

CAUSE OF DEATH
The medical examiner listed the cause of death as pericardial tamponade and right ventricle rupture.
RECOMMENDATIONS DISCUSSION

Recommendation #1. Employers should stressto all employees the importance of exercising caution
when climbing laddersto their workplace.

Discussion: The ladder in thisincident was clean and there was no evidence of aforeign substance that
might have been afactor intheincident. Additionally, theworkershad received training in ladder safety.
Employers should constantly stressto employeestheimportance of exercising caution when climbing or
working from ladders.

Recommendation #2: Employers should develop and implement a comprehensive written safety
program.

Discussion: Thewritten safety program shouldinclude, but not belimitedto, ladder safety, therecognition
and avoidance of fall hazards, and address appropriate worker training in the proper selection and use of
fall protection equipment.



FACE 93-23: Painter Dies After Fall Inside 250,000 Gallon Water Tank--North Carolina
SUMMARY

A 20-year-old male painter (the victim) died after falling from an undetermined height inside a 250,000
gallon municipal water tank. The victim was part of afour-man crew painting theinterior and exterior of
thetank. Three painters, including the victim, were sandblasting and priming the exterior of thetank and
thesteel -grate catwal k around thecircumferenceof thetank. Themenwereworking fromthecatwalk, 112
feet aboveground level. The crew foreman wasinsidethetank at floor level spraying an epoxy primer on
thewalls. A worker ontheoutside of thetank would periodically climb 25 feet to thetop of thetank, using
apermanently fixed sideladder, to check on the foreman through the 24-inch top opening at the crown of
thetank. At approximately 3p.m., theforeman, wearingasupplied-air respirator hood, heard anearby noise
and turned to see the victim lying on the floor of the tank. The victim was semi-conscious and having
difficulty breathing. Theforeman called to the outsideworkersfor help. Thevictimwasfitted with abody
harnessand lowered 85 feet to the ground through the 4-foot-diameter tank riser, located at the bottom of
thetank body. Thevictim wasthen loaded by co-workersinto avan and transported to thelocal hospital.
Thevictimrecelved nofirst aid at thesite, nor wasthe EM S summoned. Thevictim arrived at the hospital
at 4:18 p.m., waslife flighted to a major trauma center at 5 p.m., and was pronounced dead at 9:13 p.m.
NIOSH investigators concluded that, to prevent similar incidents, employers should:

» develop and implement a comprehensive written confined space entry program

» develop and implement a comprehensive written safety program

» train all workersin theadministration of basicfirstaid
Additionally, property owners should:

» requirethat all contractorshaveawritten safety program specific to the work to be performed.
INTRODUCTION

On July 2, 1993, a 20-year-old male painter (the victim) died after falling from an undetermined height
insidea250,000 gallonmunicipal water tank. OnJuly 9, 1993, official sof theNorth CarolinaOccupational
Safety and Health Administration (NCOSHA) notified the Division of Safety Research (DSR) of this
fatality, and requested technical assistance. On August 11 and 12, 1993, a safety specialist from DSR
conducted an investigation of the incident and reviewed the circumstances of the incident with the
NCOSHA district supervisor and health compliance officer assigned to the case, along with employer
representatives. NCOSHA photographs of the scene following the incident were reviewed during the
investigation.

The employer was a painting contractor that had been in operation for 8 years and employed 6 workers.
Thecontractor specializedinrefinishing steel structuressuch asmunicipal water tanks. Thecontractor had
abasic confined space entry program; however, workers had not received confined space entry training
or training inthe proper use of respirators. Workersreceived training for sandblasting and painting on the
job. Thevictim had worked for the contractor for 2 months. The con- tractor had experienced no previous
fatalities.
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INVESTIGATION

The company had been contracted by alocal municipality to sandblast, prime, and paint the interior and
exterior of a250,000 gallonwater tank that served asafresh water reservoir for themunicipality. Thetank
was 140 feet high at its summit, and was encircled by a steel-grate catwalk 112 feet above ground. A 4-
foot-diameter riser extended from thetank bottom, 85 feet to theground. Theriser had a24-inch-diameter
portal located 30 inches above the ground (Figure). Both the air linesfor the supplied-air respirator hood
and thesandbl aster, and serviceropes, ran from the ground through theriser totheinterior of thetank. The
men climbed up to the interior entrance of the tank through the riser, by means of fixed steel steps.

The crew had been at the jobsite for 3 weeks. The entire interior and exterior of the tank body had been
sandblasted. Threepainters(includingthevictim) wereworking onthecatwalk, sandbl astingtheexterior surface
and applyinganepoxy primer. Thecrew foreman, equippedwithanair-linerespirator hood, wasingdethetank
gpraying theinterior walswith primer. No artificia interior lighting or additiona ventilation was used.

Approximately every 30 minutes, one of the painterswould climb afixed |adder approximately 25feet to
the top of the tank to look through the 24-inch-diameter opening and check on the foreman. At
approximately 3 p.m. the victim, without notifying the other workers, climbed to the top of the tank and
entered. The foreman, spraying the epoxy primer, heard anoise and turned to see the victim lying on the
tank floor. Theforeman went to thevictim and found him unconsciousand breathing with somedifficulty.
The foreman yelled to the other workers, who entered the tank to help assist the victim. The men placed
afull body harness on the victim, then placed him on the foreman's back. The foreman climbed down the
fixed stepsinthetank riser, assisted by thetwo other workers, who lowered thevictimwith aropeattached
to the body harness. When the foreman reached the ground, he pulled the victim through the portal at the
base of theriser. When the other workersreached theground, thevictimwasloaded into avan. Thevictim
wasgivennofirst aid at the siteand the emergency medical service (EMS) was not summoned. Thethree
mendrovethevictimtothehospital, arrivingat 4:18 p.m. At 5:00p.m., thevictimwaslifeflightedtoamajor
trauma center where he died at 9:13 p.m.

The event was unwitnessed; however, it is possible that the victim entered the tank and either slipped or
tripped and fell fromthefixed ladder insidethetank. It isalso possiblethat the victim entered the tank and
was affected by epoxy vapors, causing him to become dizzy and fall.

The Material Safety Data Sheet (MSDS) for the epoxy primer warned against inhalation of the vapors,
stating that inhal ation of vaporswould affect the brain or nervous system, causing dizziness. TheMSDS
also advised theepoxy primer beappliedinawell-ventilated areawithworkerswearingairlinerespirators.
An atmospheric testing meter was on-site; however the oxygen sensor was not functioning.

CAUSE OF DEATH

The coroner listed the cause of death as excessive pooling of blood in the brainstem. Thevictim had also
sustained fractures of the fifth and sixth cervical vertebrae.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should develop and implement a comprehensive written confined
space entry program.
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Discussion: Employersshould devel op and implement awritten confined space entry program to address
all provisionsoutlined in thefollowing NIOSH publications: Working in Confined Spaces: Criteriafor a
Recommended Standard [Pub. No. 80-106]; NIOSH Alert, Request for Assistance in Preventing
Occupational Fatalities in Confined Spaces [Pub. No. 86-110]; A Guide to Safety in Confined Spaces
[Pub. No. 87-113]; and NIOSH Guide to Respiratory Protection [Pub. No. 87-116].

A confined space entry program should contain the following:
» written confined space entry procedures
» evauation to determine whether entry is necessary
» issuance of aconfined space entry permit
» evauation of the confined space by aqualified person
» testing and monitoring the air quality in the confined space to ensure:
- oxygen level isat least 19.5 %
- flammablerangeislessthan 10% of the LFL (lower flammable limit)
- absence of toxic air contaminants
» training of workers and supervisorsin the selection and use of:
- safe entry procedures
- respiratory protection
- environmental test equipment
- lifelinesand retrieval systems
- protective clothing
» training of employeesin safe work proceduresin and around confined spaces
» training of employeesin confined space rescue procedures
» conducting regular safety meetings to discuss confined space safety
» availability and use of proper ventilation equipment
* monitoring of the air quality while workers are in the confined space.

Recommendation #2: Employers should develop and implement a comprehensive written safety
program.

Discussion: Thesafety program shouldinclude, but not belimitedto, therecognition and avoidanceof fall
hazards. When employeesarerequiredtowork fromel evations, employersshoul d provideappropriatefall
protection equipment and include appropriate worker training in the proper selection and use of fall
protection equi pment.

Recommendation #3: Employersshould ensurethat supervisorsandworker sareawar eof thepotential
hazards of all substanceswith which they are required to work.

Employersshould ensurethat Materia Safety Data Sheets(MSDS) areavailablefor all chemicals, paints,
solvents and other substancesthat are used, and that supervisors and workers are aware of their potential
hazards and appropriate protective measures. It is unclear whether the workers were familiar with the
hazards associated with the epoxy primer that was being sprayed inside the tank.

Recommendation #4: Employers should train all workersin the administration of basic first aid.

Discussion: All workersshould betrained intheadministration of basicfirst aid, and instructed to summonthe
Emergency Medical Service(EMS) prior tomoving aninjured personif the possibility of seriousinjury exists.
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Recommendation #5: Employers should require that all contractors have a written safety program
specific to the work to be performed.

Discussion: Although the contractor had a basic confined space entry program, the contractor was not
required to have awritten safety program or confined space entry procedures specific to the work being
performedinthewater tank. The contract |anguage shoul d address specific saf ety and health requirements
for any contractors. Additionally, worker safety and health issues should be included as one of the
evauation criteriafor selecting the appropriate contractor.

REFERENCES

National Institute for Occupational Safety and Health, Working in Confined Spaces. Criteria for a
Recommended Standard. DHHS (NIOSH) Publication No. 80-106, December 1979.

National Institute for Occupational Safety and Health Alert, Request for Assistance in Preventing
Occupational Fatalitiesin Confined Spaces. DHHS (NIOSH) Publication No. 86-110, January 1986.

National Institute for Occupational Safety and Health, A Guide to Safety in Confined Spaces. DHHS
(NIOSH) Publication No. 87-113, July 1987.

National Institutefor Occupational Safety and Health, Guideto Respiratory Protection. DHHS (NIOSH)
Publication No. 87-116, September 1987.
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FACE 94-01: Hotel Grounds Maintenance Man Dies After 16-Foot Fall From Ladder--South
Carolina

SUMMARY

A 53-year-old malehotel groundsmaintenanceman (thevictim) died after falling 16 feet fromaladder and
striking hishead on aconcrete parking ot surface. Thevictim and aco-worker weretrimming palm trees
and shrubbery located on a concreteisland in the hotel parking lot. The victim was using pruning shears
to trim the treeswhile working from a 32-foot a uminum extension ladder 16 feet above ground. The co-
worker was facing away from the victim while trimming shrubs at ground level. The co-worker heard a
thud and turned to see the victim lying on his back in the concrete parking lot. The co-worker ran to the
victim, who was not breathing, and initiated cardiopulmonary resuscitation (CPR). A worker exiting the
hotel officesaw theco-worker admini stering CPR and told management personnel intheofficeto summon
theemergency medical squad (EMS). Thevictimwastransported to thelocal hospital, then transferred to
amagjor traumacenter where hedied 4 dayslater. NIOSH investigators concluded that, to prevent ssmilar
occurrences, employers should:

» dlressto all employeesthe importance of exercising caution when working from ladders
» develop and implement a comprehensive written safety program.
INTRODUCTION

On October 23, 1993, a53-year-old hotel groundsmaintenance man (thevictim) died of injuriessustained
inal16-foot fall from an aluminum extension ladder on October 19, 1993. On October 28, 1993, officials
of the South Carolina Occupational Safety and Health Administration (SCOSHA) notified the Division
of Safety Research (DSR) of thisfatality, and requested technical assistance. On December 20, 1993, a
safety specidist from DSRinvestigated theincident and reviewed theincident withacompany representative,
and the SCOSHA compliance officer and supervisor assigned to the case.

Thevictim had been employed at aresort hotel asagrounds maintenance man and painter. The hotel had
beenin operation for 30 yearsand employed 40 workers. The employer had no written safety program or
procedures; however, training was provided on thejob. Maintenance workers were provided with saf ety
glasses and gloves. Thiswasthefirst fatality experienced by the employer.

INVESTIGATION

Thevictimand co-worker beganwork daily at 6 a.m. by hosing down and strai ghtening up theareaaround
theoutdoor swimming pool. Ontheday of theincident, after thesetaskswerecompleted, thetwomenwere
instructed to trim three 25-foot-high palmtreesand the shrubbery located on anisland in the hotel parking
lot.

At approximately 7:45am., thevictim, working from a32-foot aluminum extension ladder, begantotrim
the palmtrees (using pruning shears), whilethe co-worker remained at ground level to trim the shrubbery.

Two trees were trimmed without incident. Asthe co-worker continued trimming the shrubbery, with his
back tothevictim, heheardthevictim positioning theal uminumextensionladder against thethirdtree. The
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co-worker turnedto seethevictimclimbtothe 16-foot level, thenturned back to hiswork. Heimmediately
heard athud, then the sound of the ladder striking the parking lot. Heturned to seethevictim lying on his
back in the concrete parking lot, 10 feet from the base of the tree. The co-worker ran to the victim, who
was not breathing, and initiated cardiopulmonary resuscitation (CPR). A worker exiting the hotel office
noticed the co-worker administering CPR to the victim and told management personnel to summon the
emergency medical service (EMS). The EM S arrived within 5 minutes and transported the victim to the
local hospital. The victim was transferred to amajor trauma center where he died 4 days|ater.

CAUSE OF DEATH
The attending physician listed the cause of death as closed-head trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should stressto all employees the importance of exercising caution
when working from ladders.

Discussion: Theevent wasunwitnessed but evidencesuggeststhat theladder and victimfell together away
from thetree. Theladder in thisincident was clean and there was no evidence of aforeign substance that
might have been afactor intheincident. Employersshould constantly stressto employeestheimportance
of exercising caution when climbing or working from ladders, and should ensure that employees adhere
to 29 CFR 1910.26 (¢)(3)(iv), which regulates the proper use of extension ladders. Additionally, astrap
or rope cradle could be used to fasten aladder to an uneven surface, such asthe treein thisincident.

Recommendation #2: Employers should develop and implement a comprehensive written safety
program.

Discussion: Enforcement of this safety program should reduce and/or eliminate worker exposures to
hazardous situations. The safety program should include, but not be limited to, ladder safety, the use of
safety equipment, and the recognition and avoidance of fall hazards.

REFERENCES

29 CFR 1910.26 (c)(3)(iv) Code of Federa Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register.
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FACE 94-12: Carpenter Dies After Falling 10 Feet From A Step Ladder/Porch Floor--South
Carolina

SUMMARY

A 37-year-old malecarpenter (thevictim) died after falling 10feet and striking hishead onaconcreteblock
retainingwall. Thevictim and two co-workershad been assigned clean-up work at aprivateresidencethat
was under construction. The victim wasworking out of sight of co-workerswhen the incident occurred.
Thevictim waslast observed by his co-workers standing on astep ladder affixing blocks of wood to the
ceilingraftersof acovered porch. Althoughtheincident wasunwitnessed, it can beassumedthat thevictim
either lost hisbalance and fell from the ladder, or was descending the ladder and stepped backwards of f
the ladder and off the edge of the porch. The victim struck his head on a concrete block retaining wall,
located about 6 feet bel ow the open-sided porch floor. Guardrails around the porch floor perimeter were
not present at the time of the incident. When the co-workers found the victim he was unconscious but
breathing. One co-worker ran across the ot to another residence that was under construction, and asked
the foreman to call for an ambulance. The ambulance arrived in less than 10 minutes, the victim was
stabilized and transported to thelocal hospital. Two days|ater the victim was pronounced brain dead, all
life support systems were removed and consequently he died that day. NIOSH investigators concluded
that, to prevent ssimilar occurrences, employers should:

» provide adequate guarding for open-sided floors, platforms, and runways

* review and revise, where applicable, existing safety programs

» routinely conduct scheduled and unscheduled workplace safety inspections

* encourage workersto actively participate in workplace safety.
INTRODUCTION

OnMarch 23, 1994, a37-year-old maecarpenter (thevictim) diedfrominjuriesreceivedinal10-foot fal from
astep ladder/porch floor onMarch 21, 1994. On April 21, 1994, officias of the South Carolina Occupationa
Safety and Hedlth Adminigtration (SCOSHA) notified the Division of Safety Research (DSR) of thisfatality,
and requested technical assistance. OnMay 18, 1994, aD SR safety specidist conducted aninvestigation of this
incident. The incident was reviewed with the employer, county coroner, and SCOSHA compliance officer
assigned to the case. Photographs of theincident site were taken during the investigation.

The employer was a house-framing contractor that had been in businessfor 19 years and employed five
workers, threeof whomwere carpenters. Theemployer had awritten safety program, but the programwas
incomplete regarding specific guardrail requirements. The victim had been employed for 2 days prior to
theincident; however, hehad worked for theemployer for a2-year period about 1 year previousy. Hehad
about 15 years experience as a carpenter. Thiswasthefirst fatality experienced by the employer.

INVESTIGATION

The employer had been subcontracted to do the framing work for anew residence under construction at
aprivate residential housing community. The house was a three-story wooden structure with a covered
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porch located at the second story level. The porch was located about 10 feet above ground level and a4-
foot concrete block retaining wall waslocated directly bel ow the porch. Work had been in progressfor 6
weeks, and the day of the incident was to have been the last day on thejob. The workers (the victim and
two co-workers), had been assigned clean-up work for the day.

Ontheday of theincident, theworkers started work around 7 a.m. and proceeded to different parts of the
house to clean up. The victim was last observed by his co-workers standing part way up an 8-foot-high
fiberglassstep ladder ontheporchfloor. Theladder waspositioned with theladder stepsfacing toward the
open side of the porch, about 1-foot from itsedge. Theladder was apparently being used by thevictimto
accesstheporch celling rafters. He had been using ahammer and nail sto affix pieces of wood to theporch
celling raftersin preparation for the hanging of sheetrock. Although the incident was unwitnessed, itis
assumed thevictim either lost hisbalance and fell from the ladder, or was descending the ladder, stepped
backwards off the edge of the porch, and fell and struck hishead on the concrete block retainingwall. The
porch floor was located about 6 feet above the top of the concrete block retaining wall, and guardrails
around the porch floor perimeter were not present at the time of the incident.

The co-workers found the victim unconscious but breathing about 10:30 a.m. One co-worker ran across
thelot to another residence that was under construction, and asked the foreman to call for an ambulance.
The ambulance arrived in less than 10 minutes, the victim was stabilized and transported to the local
hospital. Two dayslater thevictim was pronounced brain dead and all life support systemswereremoved.

CAUSE OF DEATH
The coroner's report listed the cause of death as subdural hemorrhage.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should provide adequate guarding for open-sided floors, platforms,
and runways.

Discussion: Thevictimwasusing astepladder positioned onthefloor of aporch about 1 foot fromitsedge.
The floor was open-sided and unguarded. Also, the porch was 10 feet above ground level; a4-foot-high
concreteblock retainingwall had been erected directly bel ow theporch areawherethevictimwasworking.
Guarding of the open-sided porch floor with astandard railing asrequired by CFR 1926.500 (d)(1)(i) was
not present. NOTE: Sincetheincident, theempl oyer hasrevisedthesafety programtorequiretheguarding
of al open-sidedfloors, platforms, and runwaysprior to thecommencement of any work being performed.

Recommendation #2: Employersshouldreviewandrevise, whereapplicable, existing safety programs.

Discussion: Although the employer had awritten safety program, there was no procedure regarding the
protecting of open-sided floors with guardrails and handrails. Safety programs should be periodically
reviewed and revised, asnecessary, to reduce and/or eliminate worker exposuresto hazardous situations.
The safety program should include, but not be limited to, protecting open-sided floors with appropriate
guardrailing and handrails, ladder safety, the use of saf ety equipment, and the recognition and avoidance
of fall hazards.
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Recommendation #3: Employersshouldroutinely conduct scheduled and unscheduled worksite safety
inspections.

Discussion: Scheduled and unschedul ed safety inspections should be conducted by a competent?® person
to ensure that worksites are free of hazardous conditions. Regardless of how comprehensive, a safety
program cannot be effective unlessimplemented in the workplace. Theseinspections may not guarantee
the elimination of occupational hazards, but they do demonstrate the employer's commitment to the
enforcement of the safety program and to the prevention of occupational injury.

Recommendation #4: Employer sshould encourageworkersto actively participatein wor kplace safety.

Discussion: Employersshouldencourageal | workersto actively participateinworkpl ace safety and should
ensure that all workers understand the role they play in the prevention of occupational injury. In this
instance, the victim wasworking in an areawithout sufficient guarding. Workers and co-workers should
look out for oneanother'ssafety and remind each other of theproper way to performtheir tasks. Employers
must instruct workersof their responsibility to participatein makingtheworkplacesafer. Increased worker
participation will aid in the prevention of occupational injury.

REFERENCES

29 CFR 1926.500 (d)(2)(i) Code of Federal Regulations, Washington, D.C.: U.S. Government Printing
Office, Office of the Federal Register.

1Competent person: One who is capable of identifying existing and predictable hazards in the surroundings or working
conditionswhich are unsanitary, hazardous, or dangerousto employees, and who hasthe authority to take prompt corrective
mesasures to eliminate them.
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FACE 82-02: Fall from a Scaffold Involving a Construction Foreman
INTRODUCTION

The Nationa Institute for Occupationa Safety and Health (NIOSH) Division of Safety Research (DSR)
iscurrently conductingtheFatal Accident Circumstancesand Epidemiol ogy (FACE) Study. By scientifically
collecting data from a sample of similar fatal incidents, this study will identify and rank factors which
increasetherisk of fatal injury for selected employees.

On August 16, 1982, a 29-year-old male foreman fell from the platform of a 16' welded tubular scaffold
andlanded headfirstonthe6" concreted ab. Theforeman died approximately 24 hourslater intheintensive
care unit of alocal hospital. The attending medical examiner notified DSR on August 20, 1982.

CONTACTS/ACTIVITIES

Subsequent to receiving notification, DSR sent aresearch team, consisting of an epidemiologist, safety
researcher, civil engineer, safety engineer and safety specialist, to visit the company on August 26, 1982
andtheincident siteon August 26 and 31, 1982. Interviewswere held with the co-owner of the company,
new construction foreman and co-workers. Information obtained from these interviews pertained to
company history and processes, policiesand procedures, incident scenario, safety and training programs,
employee evaluations, injury records, and relevant work practices. Theincident sitewas surveyed inthe
presence of the witnesses who were abl e to describe the appearance of the site at the time of the incident.
Thescaffold and trussinvolved intheincident were still at the siteand were observed. During the survey,
the locations of the victim, scaffold and truss were identified and 35mm pictures were taken.

SYNOPSIS OF EVENTS

This construction company had been established for approximately 12 years and had erected numerous
commercial metal buildings. Accordingtotheco-owner,, thecompany had no prior history of occupational
fatalitiesnor disablinginjuries.

The construction activity consisted of the erection of acommercial metal building designed to be aretail
tire store. The design consisted of 35 metal trusses (each of which was approximately 60' long, 11" high
at the apex, and 300 Ibs. in weight) set 40" apart and attached to 18' sidewalls (masonry block and metal
columns) built upon a6" concrete slab. The building was approximately 60" wide and 110’ long with two
garage doors on each side with showroom windows and a main entrance door at the front.

Atthetimeof theincident, thed abwiththeblock and metal sidewall framing (without exterior panels) were
complete and (31 of 35) of the 35 trusses had been set and secured in place. The erected trusses had been
raised with either ahydraulic, telescoping boom crane or a backhoe with extension attachment. WWooden
spacers constructed from 2 x 4'swere used to align thetrussat aproper distancefrom apreviously placed
trussand to minimizeitslateral movement until secured. Thetrusseswere secured to the sidewallsby two
metal screwsat each end and to the proximal trusses by two metal roof purlingswhich would be attached
to the truss by screws.

Theworkingforeman (thevictim) and threeother empl oyeeswereinvolvedintheactivity of raising, setting
and securing the metal trusses on the afternoon of August 16, 1982. There were four trusses left to be
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installed, and the workers hoped to finish those that afternoon. The victim and another employeewereon
the16' scaffold's8 x 4' platformwhich did not have guardrails. The other employeewasusing a6' wooden
stepladder to reach and remove the hoist chain attached to the truss which had just been raised into place
andalignedwithawooden spacer. Intheprocessof removingthechain, thetrussbegantorotateonitsbase,
in adownward direction. The foreman and other employee grabbed the trussin an attempt to prevent its
movement and subsequent damage. The foreman and other employee were not ableto maintain thetruss.
The other employee had to et go whilethe victim continued to hold on. Thetrussthen continued to rotate
onitsendsdownward and knocked over thescaffold andladder. Itisnot clear whether thevictimfell before
or after thetrusshit the scaffold. The other employeewas ableto hold onto apreviously secured trussand
this prevented him from falling.

A resident of anearby home was atrained EMT and was able to provide quick emergency care for the
victim. Thiscareconsisted of fittingthevictimwithacervical collar and keepinghimwarm. Anambulance
arrived approximately 40 minutesafter theincident occurred and transported thevictimtoanearby hospital .

MEDICAL FINDINGS

Whileinthehospital, neurosurgery wasattemptedtorelievecerebral pressurecaused by amassivesubdural
hematoma. Thedamagewasirreversibleandthevictimdied approximately 24 hoursafter being admitted.
Toxicologic tests of blood for acohol and urine for basic neutral and narcotic drugs were all negative.

GENERAL CONCLUSIONS AND RECOMMENDATIONS

Severa factors contributed to thisfatal incident. The truss involved in the incident apparently began to
move dueto the slippage or shearing of thewood spacer. Spacersobserved at theincident site were open-
ended and cracked. These conditions diminish their ability to adequately hold an unsecured truss. When
the truss began to fall, the victim not only grabbed it but also apparently refused to let go in apparent
disregard for hisown safety. Also, although less contributory since the entire scaffold was knocked over,
the victim and other employees were working from a platform which had no guardrails.

Itisrecommended that future effortsbe madeto utilizeamore suitabletype of temporary spacer. A spacer
madeof metal andwith claspstofastenitinplacewouldbelesslikely tobedis odged. Safety training should
stressthat workersshoul d not grab ontolargeobjectsin motion. Futureeffortsshoul d stresstheimportance
of and strictly enforce the proper use of guardrails around scaffold platforms.

The courtesy and cooperation of the company officials and employees are gratefully acknowledged.
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FACE 88-27: Dry Wall Finisher Diesin Fall from Ladder on Scaffold
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On June 23, 1988, a 55-year-old male dry wall finisher was fatally injured when he fell 22 feet from a
portable wooden stepladder that was on top of a 17-foot-high mobile scaffold.

CONTACTS/ACTIVITIES

OnJdune27,1988, astate Occupational Safety and Health official notified DSR of thisfatality and requested
technical assistance. OnJuly 12, 1988, NIOSH met with acompany representative, discussed theincident
with the OSHA compliance officer, photographed the site, interviewed a co-worker who witnessed the
incident, and obtained areport from the local fire department's emergency medical service (EMS) rescue
sguad that responded.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimwasadry wall finisher working for ageneral contracting construction company. Thecompany
hasbeenin businessfor approximately 4 yearsand currently employs 90 employees, including 4 dry wall
finishers. The company uses written safety rules and procedures and provides on-the-job training to
employees. The construction jobsite superintendent is responsible for administering the safety program
whichincludes conducting weekly jobsite safety meetingswith all the employees. Thevictim had amost
4 years experienceasadry wall finisher. He had never received areprimand for violating safety rulesor
procedures.

SYNOPSIS OF EVENTS

Theconstructioncompany had been contracted to buildamultilevel brick high school. Constructionstarted
in October 1986, with compl etion scheduled for September 1988. At the time of the incident, most of the
exterior work had been completed and the interior finishing work wasin progress.

On June 23, 1988, two dry wall finishers were putting filler compound over the heads of the screws that
secured sheetrock panel stotheinterior walls. They wereworkinginthesameroomfrom separatescaffol ds.
Thescaffoldsweremobilemetal scaffolds, 17 feet high, 7 feetlong, and 5 feet wide, which were equipped
with 8-inch rubber tireswith locking casters. The victim's work platform was made up of two 2-inch by
10-inch, 7-foot-long wooden boards and one 2-foot-wide by 7-foot-long standard aluminum plank
mounted acrossthetoprailing of thescaffold. Additionally, thevictim placed an 8-foot wooden stepl adder
on top of the work platform to reach the upper sections of the wall, which was 25 feet high.
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Prior totheincident aco-worker told thevictimthat the casterson the scaffold werenot locked. Thevictim
replied, "1 want them that way." Thevictim positioned the stepladder on the scaffold platform and |eaned
thetop of theladder against thewall. When the victim climbed theladder, theforce exerted at theladder's
foot caused the scaffold to roll. The victim fell headfirst onto a concrete floor 22 feet below.

The construction superintendent, who wasin an adjacent room, heard adisturbance and ranto theincident
site. Heimmediately called thelocal EM S squad using atwo-way walky-talky. An ambulance arrived 4
minuteslater, and EM S personnel provided advanced life support. The victim was transported to alocal
hospital where he was pronounced dead on arrival.

CAUSE OF DEATH
The coroner reported the cause of death as traumatic injuriesto the head and chest.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldensurethat all employeesrequiredtowork from elevated work
platforms understand the potential danger of a fall, and the proper methods of erecting, placing,
securing, and using scaffolds and ladders.

Discussion: Occupational Safety and Health Administration (OSHA) Safety and Health Standard 29 CFR
1926.451(e)(8) statesthat, " Scaffol dsin useby any personsshall rest uponasuitablefootingand shall stand
plumb, also the casters or wheels be locked to prevent any movement." The employer should ensurethat
all employees understand the danger of working on scaffolding; this includes the necessity of locking
casters or wheels. Employers should also instruct al employeesto report al unsafe working conditions
(e.g., theunlocked castersobserved by theco-worker) tothesupervisor. If thevictimhad |l ocked thecasters
or the co-worker had reported this unsafe working condition, thisfatality may have been prevented.

Recommendation #2: Employersshouldensurethat appropriateguardrailsandtoeboardsareinstalled
on mobile scaffolding used for work at levels exceeding 10 feet above the ground or floor.

Discussion: OSHA Safety and Health Standard 29 CFR 1926.451(a)(4) requires that guardrails and
toeboardsbeinstalled on all open sidesand endsof platformsmorethan 10 feet abovetheground or floor.
Thework platform of the mobile scaffolding was 17 feet above the floor, and al four sides surrounding
the platform were open. The employer should have equipped the mobile scaffolding with guardrailsand
toeboards before the platform was used.

Recommendation #3: Employers should ensurethat mobile scaffolding platformsaretightly planked.

Discussion: OSHA Safety and Health Standard 29 CFR 1926.451(e)(4) requires that mobile scaffolding
platformsbetightly planked for thefull width of the scaffold. In addition to the hazard created by |eaning
an 8-foot wooden stepladder against thewall, the platformwasonly partially planked, creating an opening
approximately 17 inches wide by 7 feet long. The employer should regularly inspect to ensure that all
scaffolding meets the requirements established by the OSHA Safety and Health Standards (e.g., locked
casters, installed guardrails, and tightly planked platforms, etc.).
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Recommendation #4: I n the event an employeeisinjured on thejob, the employer should review, and
reviseif necessary, thesafety rulesand procedures, inspect theworksitefor unsafeworking conditions,
and initiate actions to ensure safe working conditions before work activities continue.

Discussion: Thisfal isone of four falls experienced by employees of the contractor or sub-contractor at
thisspecificjobsite (initiated October, 1986). Although the previousthreefallsdid not result in death, the
workers involved received severe injuries including fractures and lacerations. One of these workersis
permanently paralyzed as a result of afall. It is evident that safety conditions are poor at this specific
worksite; the employer should initiate immediate action to correct these unsafe working conditions.
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FACE 88-29: Painter Fallsto his Death from a Scaffold
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevaluationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On March 24, 1988, a 30-year-old male painter died and a co-worker was injured when they fell from a
scaffold to the street and sidewalk 52 feet below.

CONTACTS/ACTIVITIES

State officialsof the Occupational Safety and Health Program notified DSR of thisfatality and requested
technical assistance. On July 28, 1988, a DSR research industrial hygienist conducted a site visit,
photographed theincident site, and met withrepresentativesof variouscompaniesandlocal policeandfire
departments who were involved in the incident.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer isasmall painting and decorating contractor which employssix workers. The company has
no safety program, no safety training, and does not conduct safety meetings with employees. Most of the
work thecompany doesiscommercial painting and decorating. Thevictim had worked asapainter for the
company intermittently for the past 10 years.

SYNOPSIS OF EVENTS

The employer had been contracted to paint the outside trim on aseven-story office building. Thevictim
and a co-worker were painting from a 12-foot-long scaffold which was 52 feet above the sidewalk. The
employer had provided safety belts and lanyards, but did not require the workersto use them. Also, the
workers had been offered a bonus to complete the job before a time deadline. These factors may have
influenced their decision not to usefall protection equipment.

Thescaffoldwassuspended by two 5/8-inch-diameter steel cablesthat wereattached withlargesteel hooks
toaledgenear thetop of thebuilding. The cablesran vertically to ahand-operated hoist winchoneachend
of the scaffold that allowed workers to raise or lower the scaffold to the desired height. The suspension
cables abovethe scaffold lay acrossahorizontal metal gutter that was attached to the side of the building.
The dlack portion of each cable dangled free under the ends of the scaffold.

OnMarch 24,1988 (16 daysafter thejob began), thevictimand co-worker werewithinaday of completing
thejob. They werepainting at alevel approximately 20feet aboveand 4 feet horizontally fromautility pole
that held a 3-phase, 7200-volt power line. One of the cables dangling under the scaffold waslessthan a
foot from the power line nearest the building.
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Atthetimeof theincident thewind wasblowing at 15to 20 milesper hour. Asthevictimattemptedto crank
the hoist, the dangling cabl e nearest the power line contacted the energized wire nearest the building. The
scaffold's two suspension cables grounded out and burned in half where they crossed against the metal
gutter, causing thescaffold tofall. The scaffold struck thetop of theuutility pole, breaking off thecrossarm
and power lines. The victim and co-worker were thrown from the scaffold. The victim landed on the
sidewalk below. The co-worker landed on abank sign, breaking off the bracketswhereit was attached to
thesideof thebuilding. Hethenjumped theremaining vertical distance (approximately 10feet) tothestreet
below. The scaffold remained acrossthetop of the utility pole with the downed power linesin the street.

Thelocal emergency rescue squad wasimmediately summoned and arrived at the scenein 2 minutes. The
victimand co-worker weretreated at thesceneand enroutetothehospital. Thevictimwaspronounced dead
at the hospital 1 hour and 44 minutes after the incident occurred. The co-worker survived with multiple
fractures.

CAUSE OF DEATH

Themedical examiner reported that death resulted from multipletraumaticinjuriesto the head, chest, and
abdomen resulting from thefall.

RECOMMENDATIONS/DISCUSSION

Recommendation# 1. Wherethepotential for afall from an elevation exists, employersshould ensure
that fall protection equipment is provided and used by workers.

Discussion: Theuseof asafety belt/lanyard combinationisrequired by 29 CFR 1926.104. Useof thesafety
belt or body harness/lanyard with arope grab deviceisappropriate for personsworking from scaffoldsat
varying heights. Properly used, thistypeof fal| protectionwould haveprevented theworkersinthisincident
fromfaling.

Recommendation #2: Toensureproper protection when workingnear electrical power lines, employers
shouldrequestthat theelectrical utility company de-energizethelinesor cover themwithinsulatingline
hoses or blankets.

Discussion: Energized power linesin proximity to awork area are hazardous and extra caution must be
used when working near these power lines. A safe distance between power lines and scaffolds, ladders,
or tools should be maintained at all times; at least one state requires that a 6-foot minimum clearance be
maintained. Thepower lineinthisinstancewasonly 4feet fromthes deof thebuilding. Duetothescaffold
location, one of the dangling scaffold cableswaslessthan 1 foot from the power line. Inthissituation, the
power lines should have been de-energized or covered with insul ating hoses or blankets beforework was
begun.

Recommendation #3: The employer should devel op and implement a safety program designed to help
workers recognize and avoid hazards.

Discussion: The dangers associated with working from scaffolds in the proximity of power lines are
obvious. OSHA Standard 1926.21(b)(2) states that "the employer shall instruct each employee in the
recognition and avoi dance of unsafe conditionsand theregul ations applicableto hiswork environment to
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control or eliminate any hazards or other exposuretoillnessor injury. " The company inthisincident did
not provide any training in safe work procedures and did not have written safety rules. Even thoughitis
asmall company, the employer should evaluate the tasks performed by workers and identify all potential
hazards. A safety program addressing these hazards should be developed and implemented on the job.

Recommendation #4: Employersshouldperformjobhazardanalysestoidentifythehazardsencountered
by their employees, and develop measuresfor controlling each hazard.

Discussion: A job hazard analysisisonemethod of identifying the hazardsassociated with aspecifictask.
Thejobhazardanalysis, throughitsbreakdown of ajobinto specific steps, thehazardsassociated witheach
step, and the measures planned to control the hazards, providesanideal meansto relay thisinformation to
employees. For example, a thorough inspection by the employer would have disclosed the hazard
associated with working at this elevation with equipment in such close proximity to apower line. Noting
this, injury prevention measures (Recommendations #1 and #2) could have been taken. Failure to
adequately identify and control these hazardsincreasesthe risk of injury to employees.

Recommendation #5: Employers should use the job hazard analysis when training employees on the
hazards associated with specific jobs and on the countermeasuresto control these hazards.

Discussion: Genera training on company safety procedures should be supplemented by training on

specific hazards associated with specific jobs. Such training can make employees aware of the hazardsto
which they are exposed. At the same time, countermeasures can be explained.
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FACE 89-07: Foreman and Painter Diein 48-Foot Fall When Scaffold Collapses
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

OnNovember 15, 1988, a53-year-old maleforeman and a28-year-old mal e painter died whenthescaffold
from which they were working collapsed, causing them to fall 48 feet to the ground below.

CONTACTS/ACTIVITIES

State officialsof the Occupational Safety and Health Program notified DSR of thisfatality and requested
technical assistance. On December 15, 1988, aD SR researchindustrial hygienist met withthestate OSHA
official who investigated the incident and representatives of various companiesand local policeand fire
departments that were involved in the incident, and photographed the site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer isapainting company with 50 employees. The company consistsof apainting divisonwith 29
paintersandasmal constructiondivision. Most of thecompany busi nessinvolvespainting buildingsand other
outdoor structures. Thecompany'sHazard Communi cation Program cong stsof abrief verbal orientationtonew
employees concerning the potential hazards of various chemicas contained in paint. The company aso has
Materid Safety DataSheets(MSDS) available. However, the company hasnowritten safety program, and did
not have any safety meetingsor training specifically addressing fall prevention or fal protection.

Theforemaninvolvedinthisincident had atotal of 20 yearsof experienceasapainter, including 15 yearswith
the company asapainter foreman. The other painter had 2 years of experience with the company asapainter.

It should be noted that two painters with the same company died in separate, previous work-related
incidents. In 1987, a painter fell to his death from an aeria bucket, and in 1972, apainter suspendedina
boatswain's chair camein contact with a power line and was el ectrocuted.

SYNOPSIS OF EVENTS

The company was hired to paint the outside of several tanksat apetrochemical storage plant. The storage
tanksare 48 feet high and 56 feet in diameter. Stairsthat wind around the tanks provide accessto the top.
Thetop of thetanksaresmooth and haveadight downward sl opethat extendsfromthecenter totheoutside
edge.

Thetwo workersbegan painting the tanksfrom the bucket compartment of an aerial bucket truck without
wearing any typeof fall protection equipment. The paintersused this painting method for several daysand
had completed one tank and were nearing completion of a second tank. However, gaining access to the
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unpainted side of the tank by using the bucket truck was not possi ble because other tanks were too close
and some above-ground piping was in the way. Therefore, the foreman decided to finish painting the
second tank using a two-point suspension scaffold.

The two workers arrived at the site in the morning on November 15, 1988 and set up the scaffold. The
scaffold consisted of aworker platform of tubular steel, measuring 2 feet wide by 17 feet long, with two
outside guardrails 24 inches and 48 inches above the platform. The platform was suspended by two wire
suspension cables, each of which was 5/16th of aninchin diameter. The cableshung vertically from two
tubular steel outriggers placed on top of the tank with the outboard ends extending 24 inches beyond the
edgeof thetank. Thecablesranthrough an el ectrically-operated hoi st on each end of the scaffol d platform.
Thisallowed the workersto raise or lower the scaffold platform to the desired height.

Although there were no eyewitnesses of the incident, physical and circumstantial evidence suggeststhe
following:

1. Thescaffoldoutriggershad beeninstalled ontop of thetank with only 200 poundsof counterweight.
Thereweretwo 50-pound steel barson each of thetwo outriggers. The outriggershad been set up
tokeepthesuspension cablesat ahorizontal distanceof 24inchesfromthes deof thetank. Inorder
tomaintainthishorizonta distance, the scaffold manufacturer required aminimum of 600 pounds
of counterweight for this type of scaffold (300 pounds on each outrigger) to counterbalance the
work load.

2. Theoutriggerswere not tied off to prevent them from slipping.

3. Oneend of alifeline had been tied to alarge vent pipe on the top center of the tank and the other
end looped around the side of the scaffold guardrail.

4. Two buckets, each containing approximately 4 gallons of paint, were placed on the scaffold
platform.

5. Thetwoworkersclimbed ontothescaffold platform, raised thescaffold platformall theway tothe
top, got off on top of the tank, climbed down the tank stairs, and went to lunch.

6. Presumably, sometimeduring the afternoon whiletheworkerswere on the scaffold platform, the
outriggersdid off the top edge of the tank and the entire scaffold a ong with the two workersfell
approximately 48 feet to a hard-packed gravel surface below.

Thetwoworkerswerenot discovereduntil 4:56 p.m. At that timeatruck driver at the petrochemical storage
plant wason hisway tolock up the plant premiseswhen he noticed the bodiesand scaffold wreckage. The
truck driverimmediately notified thelocal firedepartment emergency medical service. Paramedicsarrived
at the scenein approximately 5 minutesand upon examining thevictims, could not detect any signsof life.
The county coroner subsequently arrived and pronounced the two workers dead at the scene.

CAUSE OF DEATH

The medical examiner reported the cause of death for both workers as multiple blunt force trauma.
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RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employersshouldensurethat all employeesrequiredtowork from elevated work
platforms understand the potential danger of a fall, and the proper methods of erecting, placing,
securing, and using scaffolds.

Discussion: occupational Safety and Health Administration (OSHA) Safety and Health Standard 29 CFR
1926.451(g)(3) requiresthat the outriggers of thistype of scaffold be securely anchored and that properly
designed scaffolds, "... shall be constructed and erected in accordance with such design.” For thistype of
scaffold and the way it was being used, the scaffold manufacturer recommends: (1) a minimum of 600
pounds of counterweight on theinboard end of the outrigger beams (300 pounds on each outrigger), and
(2) that the outriggers a so be securely tied back.

Thefact that theworkersonly used 200 pounds of counterweight (100 pounds on each side) and that they
did not tie back the outriggersindicatesthey did not fully understand the proper methods of erecting and
securing thistype of scaffold. The employer should ensure that all employees understand the danger of
working on scaffolding. This includes the necessity of properly securing scaffold suspension points.
Properly set up, the type of scaffold and anchoring system used in thisincident would not have fallen.

Recommendation #2: Wherethepotential for afall from an elevation exists, employersshould ensure
that fall protection equipment is provided and used by workers.

Discussion: Although asafety linehad beentied to thetop of thetank and theworkershad saf ety beltswith
rope-grab devicesat the site (and possibly on the scaffold) during theincident, they were not being worn
by theworkers. Theuseof asafety belt/lanyard combinationisrequired by 29 CFR 1926.451(i)(8) for use
on two-point suspension scaffolds. The use of the safety belt or body harness/lanyard with arope grab
deviceisappropriatefor personsworking fromscaffoldsat varying heights. Properly used, thistypeof fall
protection would have prevented the workersin thisincident from falling even when the scaffolding fell.

Recommendation #3: Scaffolds should beerected under the supervision of personswho are competent
in the use of scaffolds.

Discussion: OSHA Standard 1926.451(a))(3) states: "No scaffold shall be erected, moved, dismantled, or
altered except under the supervision of competent persons. " Thefact that theworkersin thisincident did
not set up the scaffold according to the manufacturer's specifications points out that the workers did not
understand the correct way to erect the scaffold under those circumstances. The scaffold erection should
have been supervised by aworker experienced in erecting thistype of scaffold.

Recommendation #4: When workers are assigned hazardous tasks, or must work at hazardous
workstations (such aselevated scaffolds), a standby person should be assigned to continually observe,
giveassistance, andensuretimelyresponsein theevent of an emergency. Additionally, closesupervisory
contact should be maintained periodically throughout the duration of the work.

Discussion: Ontheday of thefatal incident, the two victims apparently worked alone, unobserved. They
were not discovered until 4:56 p.m. when atruck driver was locking up the plant. No one was assigned
toobservethework fromtheground; additionally, theworkerswereapparently unsupervisedfromthetime
they installed the scaffold until the scaffold collapsed and they fell to theground. Had the scaffold col lapse
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and resultant fall been observed by someone standing by on the ground, hel p might have been summoned
andemergency medical careadministered promptly tothevictimsimprovingtheir chancesof survivingthe
traumatic injuries they received. In any workplace situation which involves the potential for traumatic
injury, a"buddy system" and close, periodic supervision are essential to protect the lives of exposed
workers.

Recommendation #5: Thedesigners'ownersof tanksof thistype should design andinstall appropriate
tank anchorage points for maintenance purposes.

Discussion: Permanent structures of thistype are known to require extensive maintenance when they are
designed. Itisessential that designers/ownersof thesefacilitiesincorporateanchoragepointsontank roofs
towhichworkerscan adequately securescaffol dsandlifelines. Omission of designed anchor pointscauses
workersto improvise anchors or not use them at all. Thisincreasesthe possibility that a scaffold will be
erected incorrectly. If scaffold anchor points had been available on thetank involved in thisincident, the
scaffold may not have been incorrectly erected, resulting in its failure. Also, if anchor points had been
available,it'slikely that theworkersinthissituation may have beentied off, thuspreventingtheir fall when
thescaffoldfell.

Recommendation #6: All employersshould devel op and implement a safety program designed to help
workers recognize, understand, and control hazards.

Discussion: Company management must ensure that employees are trained to recognize and avoid
hazardous work conditions and that the work environment is safe. Employers should develop and
implement a safety program to protect workers as required by OSHA Standard 1926.20. Additionally,
OSHA Standard 1926.21(b)(2) requires employersto "...instruct each employee in the recognition and
avoidance of unsafe conditions and the regulations applicable to his work environment to control or
eliminateany hazardsor other exposuretoillnessor injury."” Thecompany had no formal safety program,
and there were no standard operating procedures for any of the tasks performed. Even after having two
previous worker fatalities, the employer failed to provide written safety rules and training in safe work
procedures. Although arelatively small company, the employer should immediately evaluate the tasks
performed by workers, identify al potential hazards, and then develop and implement a safety program
addressing these hazards. Prior to starting any job, the employer should conduct ajobsite survey, identify
al hazards, and implement appropriate control measures.
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FACE 89-21: Cement Finisher Dies After 160-Foot Fall from Scaffold
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reports an occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

OnDecember 19, 1988, a27-year-old male cement finisher wasdismantling suspended scaffoldinginside
a 172-foot-high circular concrete silo when he lost his balance and fell from the scaffolding. His safety
lanyard broke and he fell 160 feet to the concrete floor of the silo.

CONTACTS/ACTIVITIES

Stateofficial snotified DSR of thisfatality and requestedtechni cal assistance. On February 13,1989,aDSR
research team conducted a site visit, interviewed company representatives, photographed the site of the
incident, and discussed the incident with the OSHA compliance officer and state medical examiner
personndl.

OVERVIEW OF THE EMPLOYER'S SAFETY PROGRAM

The victim had been employed for 3 years by a construction company that specializes in dip form
construction. The company had 28 workers on site. Concrete forms of different dimensions are erected,
set into place and then concreteis pumped into the forms. The company has been in operation since 1928
and employs a corporate safety director. The job superintendent is responsible for safety at the jobsite.
Safety meetings are conducted each Monday morning prior to the start of work. Each employeeisissued
acompany safety manual upon hire and training is provided on the job.

SYNOPSIS OF EVENTS

The company had been contracted to construct aholding facility for cement. Thisincluded constructing
threeinterconnected concretesilosandinstalling equipmentinsidethesesilos. Thesiloswere172feet high
and 40 feet in diameter, with 10-inch-thick walls. The project began in October 1988, and by the day of
theincident the silos had been constructed and theinterior walls had been finished on two of thesilos. On
theday of theincident the victim and aco-worker were completing theinterior finish of thethird silo. The
two menwereworking at aheight of 160 feet from asuspended scaffold. The scaffold, which was shaped
tofit the curvature of theinterior wall of the tank, was erected around half theinside diameter of the tank
and was suspended from ropesanchored at thetop of thesilo. Asthemen finished theinside surface of one
half of thetank, they disassembl ed the scaff ol d from each end toward the center whereadoor would provide
accesstotheoutsideof thesilo. Thescaffol ding, droppedtothefloor piece-by-pieceasit wasdisassembled,
wasthen erected around the other half of thetank. Theinterior wallsof all three siloswerefinished using
these procedures.
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At the time of the incident the men had completed the interior finish of the third silo and had begun to
disassembl e the scaffolding. Each man was using a nylon rope lanyard attached to a chain on ascaffold
bracket. Thebracketswere spaced 6 feet apart. Aseach man reached apoint inthe operation wherehewas
ready to drop a bracket to the ground, he hooked his lanyard to the chain on the next bracket.

At somepoint thevictim lost hisbalance and fell off the end of the scaffolding. The co-worker stated that
he saw the victim fall and jerk upwards as the lanyard caught him. Asthe victim'sweight dropped back
onthelanyard, it snapped, causing himtofall 160 feet to the concrete floor below. The emergency rescue
squad was summoned immediately by the company secretary. Employer representatives stated that it was
approximately 30 minutes before the rescue squad arrived at the scene. The victim was pronounced dead
at the scene.

When the lanyard was inspected, burn damage was discovered in several places, including the point at
which it had snapped. This damage probably occurred during welding or burning operations from a
previousjob.

CAUSE OF DEATH

Although the medical examiner had not completed hisreport at thetime of thisinvestigation, the cause of
death is presumed to have been multiple traumatic injuries.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Fall-arresting devicesshould beperiodicallyinspected for damagebyaqualified
person, and faulty equipment should be immediately removed from service. Additionally, employees
required to wear fall protection should inspect their own equipment before the start of each jab.

Discussion: Inthisinstance, fall-arresting equipment wasnot individually assigned, but wasobtained from
acommon pool. It was possible that aworker would not use the same piece of equipment on adaily basis.
For this reason, fall protection equipment should be periodically inspected by a qualified person to
determineif itisinsuitableconditionto beused by workers. Additionally, employersshouldtrainworkers
ininspectiontechnigquesthat would allow themto identify faulty equi pment. Workersshouldinspect their
equipment before the start of work each day. Faulty equipment should be immediately removed from
serviceto ensureworker safety. A properly trained worker would haveidentified the faulty lanyard upon
inspection. Had the faulty lanyard been removed from service, and an undamaged one used instead, this
fatality might have been prevented.

Recommendation #2: Personal protectiveequipment should beabletowithstandtheharshest conditions
to which it may be subjected on any given job.

Discussion: Thenylonlanyardinvolvedinthisincident recei ved burn damage, probably whilebeing used
inthevicinity of welding or cutting operations. Many materials, including nylon, can be easily damaged
in the presence of extreme heat. For this reason, nylon lanyards should not be used where they might be
exposed to conditionsthat couldincludeextremeheat; rather, steel mesh or wirecorelanyardswould have
been more suitable. Personal protective equipment should be evaluated before being used on any job to
ensurethat it canwithstandtheharshest conditionstowhichit may besubjected without sustai ning damage
that would jeopardize the safety of aworker.
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Recommendation #3: OSHA requires that workers working from float or ship scaffolds (scaffolds
suspended from overhead supports) be protected by an approved safety lifebelt, lanyard, and lifeline
secured above the point of operation to an anchor point or structural member.

Discussion: According to 29 CFR 1926.451 (w)(6), workersworking from float or ship scaffoldsshall be
protected by asafety lifebelt and lanyard hookedto alifelinewhichissecured abovethepoint of operation.
Inthisinstance, nolifelinewasused and thelanyard washooked directly tothescaffold. Eventherequired
fall protection, however, would not have prevented thisincident becauseadamaged lanyard wasused. For
thisreason, thefeasibility of aredundant fall-arresting system should beeval uated. For example, if alifeline
and alanyard, each anchored at different points on the structure, were both hooked to the safety lifebelt or
body harness, two points of suspension would exist. In such aredundant system, if alanyard broke (asin
thisinstance), thelifelinewould still support the worker. If aredundant fall-arresting system had beenin
effect, thisincident might have been prevented.
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FACE 89-29: Caulking Mechanic Diesin Fall when Scaffold Fails
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevaluationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On March 15, 1989, a 33-year-old male caulking mechanic died when the scaffold upon which he was
working failed, causing him to fall 60 feet to the ground.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On April 18, 1989, aDSR
safety specialist and safety engineer discussed this case with state officias and emergency services
personnel. The incident was reviewed with company officials and the incident site was visited and
photographed.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The employer is a caulking contractor with 13 employees, including seven caulking mechanics. The
company has been in existence for 52 years. The victim had been employed by the company for the past
16 years, working the last 12 years as a caulking mechanic. The company has no formal safety program.
Employee safety training in recognition, identification and control of job hazardsis provided through on-
the-job training. The victim was serving as the foreman of atwo-person crew at the time of theincident.

SYNOPSIS OF EVENTS

Onthemorning of theincident, the victim and one co-worker completed a2-hour caulking job, then went
tothesite of anewly constructed 7-story building to continue acaulking job they had started several days
earlier. Thefrontandrear building exterior utilized acombination of precast concretepanel sand plateglass,
while the sideswere entirely of plate glass. They were caulking the precast concrete panels which were
architecturally arranged from ground level to the sixth floor.

The caulking contractor provided apersonnel lift on site; however, it did not reach above thefifth floor.
In order to caulk the precast concrete panels at the sixth-floor level, the workmen would have to use a
suspended scaffold.

Thevictimand co-worker arrived onthesiteat approximately 9:30a.m. A window washing contractor was
onsiteand had aready rigged apowered 2-point suspended scaffold on the building. Thescaffolding was
located so that the caulking crew could caulk part of the sixth-floor level. Thevictim and awindow washer
decidedthat they woul d sharethe suspended scaffold whil ethetwo remaining co-workers, onecaulker and
one window washer, would share the personndl lift. With this arrangement, the caulking contractor's
employees would not have to rig the scaffold they had brought to the jobsite.
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Thevictim and thewindow washer began their work from the scaffold at the six-floor level . Although the
victim had brought safety belts and lifelines to the site, neither group of workers used this personal
protective equipment. They had completed work on a section of the sixth floor, and as they began their
descent, the end of the scaffold where the victim stood suddenly dropped until the scaffold platform was
inavertical position. Thevictim, whowasnot tied off toanindependent lifeline, fell approximately 60feet
fromthescaffoldtohard packed earth. Thewindow washer managedto clingtotheother end of thescaffold
and anearby ledgeuntil the personnel manlift could bemoved to the scene approximately 25 minutesafter
thefall.

The victim struck the building numerous times as he was faling. Workers in the area immediately
telephonedthelocal Emergency Medical Servicewhicharrived onthesceneapproximately 5minutesafter
theincident. Thevictim, whowasstill conscious, wasimmediately transported to anearby medical center
where he died from massiveinterna injuries.

Althoughthevictim had several yearsof experienceusing similar 2 point suspension scaffol ds, he had not
been trained to usethis particular type. When theworkerswereready to descend, the victim may not have
disengaged the parking brake before activating the climber in adownward direction. With thisbrake set,
thescaffoldwould notlower. Instead, it woul dlift thecabl ehanging beneath the scaffol d, causing thecable
toaccumulateslack intheclimber housing mechanism. Whenthevi ctim noticed hisend of thescaffoldwas
not descending, he possibly realized the brake was set and released it. When this occurred, the scaffold
began to fall because of the accumulated slack linein the housing. It continued to fall because either the
slackened line condition alowed the cableto get free of the climber mechanism, or theimpact forceof the
falling scaffold was greater than the resisting force of the climber mechanism.

Inadditiontotheparking brake, these climbing scaffold unitsare equipped with acentrifugal safety brake.
Thisspring-loaded mechani smisdesigned to bein contact with thesuspension cableand rotateasthecable
passeshy it. Thebrakeisdesignedto activatewhenthecentrifugal forceof therotating mechanismexceeds
theforceof thesprings. Although thisbraking devicewasdesignedto activateinthistypeof circumstance,
it malfunctioned becauseaspring had apparently comelooseandjammedinthebrakedevice. Thisallowed
thevictim'send of the scaffold to drop to avertical position. The other climbing unit held the scaffold in
suspension. (Theproblemwiththecentrifugal safety brakewasdiscovered by thestate OSHA compliance
officer during inspection of the equipment immediately following the incident.)

CAUSE OF DEATH

TheMedical Examiner gavethe causeof death asaruptured liver dueto acuteabdominal injuriesreceived
asaresult of thefall.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Appropriate personal protective equipment should be worn whenever the
potential for a seriousfall exists.

Discussion: Inthiscase, noneof thefour workers(two caulking mechanicsand twowindow washers) were
using any form of personal fall protection, despite the fact that the caulking contractor's employees had
safety beltsand lifelinesin their truck. Although the scaffold climbing mechani sm was equipped with an
emergency braking device, the device malfunctioned allowing the end of the scaffold to lose its support
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causingthevictimtofall 60feet totheground. Failuretousepersonal fall protection equipment contributed
to the severity of thisincident. If fall protection equipment had been used, this fatality may have been
prevented.

Recommendation #2: Employeesshouldreceivetrainingin thesafeoperation of all equipment prior to
use.

Discussion: Thevictimhadworked with suspension scaffoldsfor several years, but had noexperiencewith
theparticular typeof scaffoldinvolvedinthisincident. Although most such scaffoldsaresimilarindesign,
the controlsare not standardized. The victim was not trained in the operation of thisscaffold. Thislack of
training in operation of the scaffold involved in thisincident may have contributed to thisincident.

Recommendation #3: Equipment should be periodically inspected to ensure that all componentsare
operational. This inspection should be accomplished by personnel thoroughly familiar with the
equipment and the design capabilities.

Discussion: While the scaffold in this incident had reportedly been inspected the previous week, the
inspector apparently did not detect the broken spring in the emergency brake. Failureto detect and correct
this problem contributed to thisincident.

Recommendation #4: Manufacturersof suspension scaffoldsshouldreviewdesign of controlsfor these
units to determine if practical design changes could be made which would reduce the chance of
incidentslikethisin thefuture.

Discussion; A design modificationwhich automatically disengaged the parking brakewhenever the hoist
mechanism isengaged to raise or lower the scaffold could prevent thistype of incident from devel oping.
In addition, astandardization of control design for these scaffoldsamong al manufacturers could reduce
the chance of employee error in the operation of the scaffold.

Recommendation #5: The employer should design, develop, implement, and enforce a comprehensive
safety program.

Discussion; Employers should ensure that employees aretrained to recognize and avoid hazardous work
conditions and that the work environment is safe. Employers should design, develop, implement, and
enforceacomprehensive safety program to protect workersasrequired by OSHA Standard 1926.20. The
company had no formal comprehensive safety program, and unsafe work practices had been tolerated.
Although arelatively small company, the employer should immediately eval uate the tasks performed by
workers; identify all potential hazards; and thendesign, devel op, implement, and enforceacomprehensive
safety program addressing these issues. Also, prior to starting any job, the employer should conduct a
jobsite survey, identify al hazards, and implement appropriate control measures.
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FACE 89-35: Stucco Mason Diesin Fall from Scaffold
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reports an occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

OnApril 21,1989, a28-year-old malestucco M asondied astheresult of falling approximatel y 48 feet from
ascaffold.

CONTACTS/ACTIVITIES

State officials notified DSR of this fatality and requested technical assistance. On May 15, 1989, two
research safety specialists met and discussed the incident with the company's representative and the
Occupationa Safety and Health Administration (OSHA) compliance officer assigned to the case. The
foreman assigned to the job was interviewed, and the incident site was inspected and photographed.
Reports relating to the incident were obtained from the responding emergency medical service and
investigating policedepartment.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim had been employed for 6 months as a stucco mason by a contracting company that has been
inoperationfor 18 months. (Stuccoisamateria whichisappliedwhileinaplastic statetomasonry or frame
wallsto form ahard exterior finish.) The company employs 16 workers, including 8 stucco masons. The
employer has no written safety policy and does not use written safety rules or procedures. Also, persond
protective equipment was not used at the jobsite, except for head protection (i.e., hard hats).

SYNOPSIS OF EVENTS

The company had been contracted to apply stucco to the outsidewalls of arecently built six-floor college
dormitory. Tubular wel ded framescaffol ding had been erected around the perimeter of thedormitory from
ground level to the uppermost floor to enable the workersto apply the stucco material.

Onthe morning of theincident the victim wasworking asamember of a 16-person crew assigned to continue
work onthedormitory. Severa smal (2-3person) groupswereinvolvedindifferent phasesof work ontwosides
of thedormitory. Thevictim andtwo co-workerswereaffixinglath (i.e., 2-foot by 8-foot sheetsof heavy gauge
perforated paper |laminated to approximately 14-gaugewire) to theouter wall of thedormitory. Thelathwould
later becovered by thestucco materia. Thevictimwasworking fromthescaffolding at thefifthlevel, whilethe
two co-workerswere working from the scaffolding at the fourth and sixth levels.

Although the incident was unwitnessed, it is assumed that the victim started to climb to the next level of
scaffolding by stepping ontothebottomguardrail. (Thevictim had been previously observed climbingfrom
level tolevel of the scaffol ding without using the built-in scaffold ladder.) Theguardrail, which may have
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been loosely secured or not secured at all to the scaffolding uprights, gaveway alowing thevictimtofall
approximately 48 feet to the ground. Another employee saw the victim strike the scaffold planking at the
first level before he struck the ground (see Figure).

Emergency medical service (EMS) personnel arrived at the scene in approximately 4-5 minutes. EMS
technicians found the victim unconscious and breathing intermittently. They began advanced life saving
support treatment and then transported the victim to the local hospital emergency room. Thevictim died
at the hospital approximately 90 minutes after the incident.

CAUSE OF DEATH
The medical examiner reported the cause of death as multiple blunt force trauma.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Wherethepotential for afall from an elevation exists, employersshould ensure
that fall protection equipment is provided and used by workers.

Discussion: Theuseof safety belt/lanyard combinationisrequired by 29 CFR 1926.104. Use of the safety belt
or body harness/lanyard with aropegrab deviceand lifdineisappropriatefor personsworking from scaffolds
at varying heights. Thistype of fal protection permits employees to move about the scaffold without being
restrictedwhilestill providing fall protection. Properly used, thistypeof fal protection may have preventedthe
workerinthisincidentfromfaling. Inthiscase, however, nofal protection equipment of any typewasprovided
for theworkers, clearly indicating management'slack of concern for worker safety.

Recommendation #2 Employersshould conduct initial and periodicinspectionsof erected scaffolding.
Discussion: After theerection of scaffolding at any project sitetheempl oyer shoul d designateacompetent
person to initially inspect the scaffolding and again, at designated intervals, re-inspect the scaffolding.
Areas of consideration for inspection should include, but not be limited to the following:

1) Braces

2) Brackets

3) Footing (anchorage)
4) Guardrails and Toeboards
5) Ladders

6) Legs

7) Locking Pins

8) Overhead Protection
9) Planking

10) Poles

11) Securing

12) Slippery Conditions
13) Trusses

14) Uprights.

Theloose or unsecured guardrail may have been identified and corrected had proper installation, initial
inspection, and/or periodic inspection procedures been used.
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Recommendation #3: Employersshould complywith OSHA standards1926.451 (a)(4), which requires
guardrailsand toeboards beinstalled on all open sidesand ends of platforms morethan 10 feet above
the ground or floor, and 1926.451(a)(6), which requires screens between guardrails and toeboards
where persons are required to work or pass under the scaffold.

Discussion: Although additional injuriesto other employeeshaven't occurred, thepotential doesexist. The
scaffolding around the perimeter of the dormitory does not have any toeboards or protective screens
installed. Employees working on the ground are at risk of being struck by falling objects (e.g., toals,
materials). Employersshould comply with OSHA standards1926.451(a)(4) and 1926.451(a)(6) tofurther
protect these employees at risk.

Recommendation #4: Employers should ensure that foreign-born workers fully understand all
information, particularly safety-related information, pertainingto their jobs.

Discussion: Thevictim was of Korean descent and could not speak any English. Hewasfrom adifferent
culture with possible different ideas of "safe" work ethics. The company has the responsibility to ensure
that all workersunderstandthe hazardsassoci ated with thework invol ved. Compani esthat empl oy foreign-
born (immigrant) workers should identify the different languages spoken by the employers and design,
implement, and enforceacomprehensive multilanguage saf ety program. The program shouldinclude, but
not be limited to, a competent interpreter to explain the safety regulations to the foreign-speaking
employees. Also, theemployer should devel op and post, at conspi cuousplaces, saf ety posters/signsinthat
language.

Recommendation #5: Worker safety should be considered and addressed in the planning phase of all
work projects.

Discussion: Safety concerns should be discussed and incorporated into all work projects during planning
and throughout the entire project. In thisinstance, safety proceduresfor the work being performed were
not planned. Employees were allowed to work in an area where the potential for afall existed without
adequatewrittenandverbal instructionsin recognition and avoidanceof fall hazards, and without adequate
fall protection equipment.

Recommendation #6: The employer should design, develop, implement, and enforce a comprehensive
safety program which includes worker training in recognizing and avoiding hazards.

Discussion: The company had no formal comprehensive safety program, and unsafe work practices had
beentolerated. Although arelatively small company, the employer shouldimmediately eval uatethetasks
performed by workers; identify all potential hazards; and then design, devel op, implement, and enforcea
comprehensive safety program addressing theseissuesasrequired by OSHA standard 1926.20. Addition-
aly, OSHA Standard 1926.21(b)(2) requiresemployersto "instruct each employeein therecognition and
avoidance of unsafe conditions and the regulations applicable to his work environment to control or
eliminate any hazards or other exposuretoillnessor injury.” Also, prior to starting any job, the employer
should conduct ajobsite survey, identify all hazards, and implement appropriate control measures.



Figure. Thevictimfell fromthefifth-floor level of the scaffol ding shown here, when he either stood on or
fell againsttheguardrail causingittogiveway. Thevictimwasnot wearinganyfall protectionequipment.
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FACE 90-12: Painter Dies When Scaffold FallsInside Municipal Water Tank in Indiana
SUMMARY

A journeyman painter died when the swing scaffold hewasusing to accesstheinterior of a68-foot-tall by
32-foot-diameter municipal water tank fell. The painter was working from a single point suspension
scaffold near the top of the tank. The painter was wearing a safety belt and lanyard secured to alifeline.
When hefinished painting the upper areaof thetank the painter disconnected hislanyard fromthelifeline
and moved to the other end of the scaffold to hand the spray paint gun he was using to hisforeman. The
foreman had just taken the spray paint gun from the victim when he heard a"pop" and saw the scaffold
onwhichthevictimwasstanding fall to thefloor of thetank 65 feet bel ow. Investigation after theincident
revealed that thetwo "U" bolts on the cablewhich supported the bl ock and tackle from which the scaffold
was suspended had |oosened enough to alow the cableto dlip through them, causing both the scaffold and
all of itssupporting hardwaretofall. Thevictim was pronounced dead at thelocal hospital approximately
1 1/2 hoursafter theincident. NIOSH investigators concluded that, in order to prevent similar incidentsin
the future, employers must ensure that:

e appropriate personal protective equipment be worn properly and consistently whenever the
potential for aseriousfall exists

» suspension scaffoldrigging beinspected periodicallytoensurethat all connectionsaretightand
that no damageto therigging has occurred sinceitslast use.

INTRODUCTION

On October 22, 1989, officialsof theIndianaOccupational Safety and Health Administration notified the
Division of Safety Research (DSR) of the death of a 37-year-old male painter who died on October 21,
1989, when the suspension scaffold hewasworking fell 65 feet inside amunicipal water tank. Technical
assi stancewasrequested by thelndianaOccupational Safety and Health Administration, and on November
30, 1989, aDSR safety specialist conducted an investigation of thisincident. Theinvestigator discussed
thecasewith stateofficia sand emergency servicespersonnel. Theinvestigator reviewedtheincidentwith
company officials, and investigated and photographed the incident site.

The employer, apainting contractor with 20 employees, has been in businessfor 7 years. The company
hasades gnated safety officer and written safety rulesand procedures, but noformal training program. The
victimwas hired asajourneyman painter, and had worked for the company for 1 month at thetime of the
incident. Thevictim had previously been employed asapainter by other contractorsfor approximately 10
years.

INVESTIGATION

Thevictimwasamember of athree-man crew engagedin painting theinterior and exterior of two 68-foot-
tall by 32-foot-diameter municipal water tanks. Thecrew had beenworking onthisproject for 2weeksprior
to the incident, and had completed all work on one tank and most of the exterior work on the second.

Ontheday of theincident, thecrew arrived at theworksiteat approximately 11:30a.m. Thecrew consisted
of aforeman, thevictim, and agroundman. Theforeman wasgoing to spray paint theinterior of thewater
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tank while the victim wasto finish work on the exterior of the tank. The groundman was to work inside
the tank handling the spray paint lines used in the operation. The victim, ajourneyman painter, asked to
paint theinterior of thetank. Theforeman agreed, and the victim proceeded to paint theinterior of thetank
while the foreman finished work on the exterior of the tank.

Accessto theinterior of the tank was provided through amanhole on the side of thetank at ground level,
and a second manhole located on top of the tank. This second manhole was reached by climbing afixed
ladder on the exterior of the tank.

Theinterior sidewalls of the tank were reached viaa swing scaffold rigged inside the tank. This scaffold
consisted of analuminum ladder secured to asteel "stirrup” (asteel bar bent into abox shapeandinstalled
perpendicular to the ladder) at each end. The ladder was thus subjected to loading while in a horizonta
position, rather than in the vertical position for which it was designed. Cablesfrom each stirrup ranto a
commontie-off point. A cablefrom thiscommon tie off point then passed through ablock and tackle. By
pulling on this cable the entire scaffold could be raised and lowered from the ground level of the interior
of thetank (Figure). Thebl ock and tacklewhich supported the scaffol d wassecured by asinglecablewhich
looped around a vertical steel pipe on top of the tank and fastened back to itself by two "U" bolts.

Theentirecrew entered thetank through thelower manhole. Thegroundman andthesupervisor thenraised
the scaffold with the victim on it to the top of the tank. The victim was wearing asafety belt and lanyard
whichwassecuredto alifeline, with thelifeline secured to asteel railing onthetop of thetank. Thevictim
proceeded to paint the top few feet of the tank's interior. The foreman climbed the exterior ladder to the
manholeontop of thetank to hel pcompletework near thetank'stop. At approximately 1:00p.m., thevictim
completed painting at the upper level. He then disconnected hislanyard from hislifeline and moved over
to where he could hand the paint spray gun to the foreman so the foreman could finish asmall area at the
top of thetank. The foreman had just taken the spray gun from the victim when he heard a"pop" and saw
thevictim and the scaffold on which hewas standing, fall to thefloor of thetank 65 feet below. Thevictim
and the scaffold struck the floor of the tank, barely missing the groundman. The foreman called to the
groundman and told him to go next door and call an ambulance. The foreman then descended the ladder
on the exterior of the tank and went in to assist the victim. The Emergency Medical Service (EMS) unit
arrived on the scene approximately 5 minutes after theincident, removed the victim from thetank viathe
lower manhole, and transported him to thelocal hospital. The victim was pronounced dead at the hospital
at 2:29 p.m.

Investigation after theincident reveal ed that thetwo "U" bolts on the cablewhich supported the block and
tackle had allowed the cable to dip through them, causing both the scaffold and all of its supporting
hardware to fall. This particular rig had been used daily for 2 weeks preceding the incident with no
problems.

CAUSE OF DEATH

The cause of death was listed by the coroner as"hemorrhage from severe liver laceration and brain stem
hematoma.”
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RECOMMENDATIONS/DISCUSSION

Recommendation #1: Appropriate personal protectiveequipment should beworn at all timeswhenever
the potential for a seriousfall exists.

Discussion: In this case the victim was wearing a safety belt and lanyard, however at the moment when
the incident occurred he was not hooked up to hislifeline. Thisfailure to use PPE at all times during the
job alowed the victim to experience afatal fall when a scaffold failure occurred.

Recommendation #2: Suspension scaffold rigging should be inspected periodically to ensure that all
connections are tight and that no damage to therigging has occurred sinceitslast use.

Discussion: Thescaffoldrigginginthiscasehad beenused daily for 2weeksprior totheincident; however,
no periodicingpection programwasin place. It appearsthat the" U" boltshol ding the scaffold had | oosened
over time, although this loosening had not been observed by workers at the site.

Recommendation #3: Equipment should only be used for the purpose for which it was designed.
Discussion: The "scaffold platform” in this incident was a simple aluminum ladder. This ladder was
designedtosupport aloadinavertical positionbut wasbeing utilized to support aload whileinahorizontal

position. Whilethisdid not directly contributetothisincident, thepotential for afailureof theladder while
being used in this manner was certainly present.

Suspension Cable

Block &

' Tackle

Common Tie Point

Stirrup

Stirrup
Hoist cable
I Ladder

Figure.
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FACE 90-13: AshestosWorker Diesin Fall from Scaffold in Indiana
SUMMARY

A 21-year-old ashestosworker died asaresult of injuriessustainedina12-foot fal fromascaffold. Thevictim
wasamember of asix-man crew engaged in theremova of asbestos-contaminated insulation from aseries of
large ductson theexterior of an electric power generation plant. Thevictim was removing asbestosinsulation
fromalargeoutdoor metal duct approximately 14 feet abovetheground. Theworksitewasaccessed by tubular
metd scaffolding. Thevictimwasworking at the 12 foot level of the scaffold. The scaffold was not decked at
thislevd. Instead, thecrew had ingtdled asingle 2-inch by 12-inch plank acrossthetubing. Theplank extended
beyond the tubing on both s desand wasnot fastened in position to thetubing. I nstead, the crew had driventwo
nailsinto each end of the plank at 45 degree anglesto hold the plank against thetubing whilealowing themto
didethe plank adong the tubing to various areas where they were working. The nails on one end of the plank
hadloosened sufficiently todipfreefromthescaffold. Theweight of thevictim ontheoppositeend of theplank
causedtheplank toriseupintheair, dropping thevictimto theground below. NIOSH investigators concluded
that, in order to prevent smilar occurrencesin the future, employers and employees must:

» fully deck all scaffolds and secure decking material in accordance with existing OSHA
regulations

* provide appropriate fall protection equipment to all employees whenever the potential for a
seriousor fatal fall exists

» provide safety training to all employees which address all potential hazards to which the
employeemay beexposed, especiallytheproper useof scaffoldingandfall protection equipment.

INTRODUCTION

OnNovember 2, 1989 officidsof the IndianaOccupational Safety and Health Administration notified DSR of
thedeath of a21-year-old maleasbestosworker who died asaresult of a12-foot fall fromascaffold on August
18, 1989 and requested technica assstance. On November 29, 1989 a DSR safety specidist conducted an
investigationof thisincident. Thecasewasdiscussed with stateofficia sand emergency servicespersonnel, and
the incident was reviewed with company officids.

Theemployer isalarge, multistateinsul ation contractor. Thecompany employs500individuals, including 100
asbestosworkerswho remove ashestos-contaminated insulation. The company hasadesignated safety officer
and written safety policy and procedure manuas. The victim had been employed by the company for 1 month
at thetimeof theincident. Althoughthevictim had received saf ety training fromthecompany, theprimary focus
of thistraining wasasbestosremova procedures. (Note: Thecompany had no policy inplacerequiringtheuse
of fall protection equipment at thetimethisincident occurred. Sincetheincident, apolicy hasbeenimplemented
requiring the use of safety beltglifelineswhenever employees areworking on any eevated surface.)

INVESTIGATION

Ontheday of theincident, asix-man crew was removing asbestos-contaminated insulation from a series
of large ducts on the exterior of an electric power generation plant. The crew had been working
intermittently at the plant (as environmental conditions permitted) for several days prior to theincident.
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On the morning of the incident, the crew started work at 7:00 am. The victim was removing asbestos
insulation from a large outdoor metal duct approximately 14 feet above the ground. The worksite was
accessed viametal tubular scaffolding.

Each section of the scaffolding formed a 10-foot by 6-foot rectangle. The victim wasworking at the 12-
foot level wherethe scaffold was not decked. Instead, thework crew had installed asingle 8-foot-long, 2-
inch by 12-inch plank acrossthetubing. This plank extended approximately 14 inches past the end of the
scaffold tubing on oneside, and approximately 10 inches past thetubing on the other side. Thisplank was
not fastened in position on the scaffold tubing; rather, the crew had driven two nailsinto each end of the
plank at 45 degreeangles, to hold the plank agai nst thetubing (Figure). Thisprocedureallowed theworkers
to dide the plank aong the tubing (along the 10-foot side) to various areas where they were working.

The victim was sitting astride the tubing, on the end of the plank with the 14-inch overhang, to remove
asbestos from the duct. Two co-workers had stepped off of the same plank about 5 minutes earlier.

Although no one witnessed the incident, it appears that the nails on one end of the plank had loosened
sufficiently to allow the plank to slip free from the scaffold. Theweight of the victim on the opposite end
of thescaffold caused the plank to rise upintheair, dropping the victim to the ground bel ow wherehewas
struck by thefalling plank. Thetwo co-workersheard the victim and the plank strike the ground. The co-
workersimmediately called for help and went to the victim. The victim was conscious but told the co-
workersthat he"couldn't feel anything." He asked the co-workersto " put my hands on my chest," which
they did.

Local Emergency Medical Service (EMS) personnel arrived on the scene approximately 8 minutes after
theincident, and promptly transported thevictimtoalocal hospital. Thevictimdiedinthehospital 65 hours
after theincident.

CAUSE OF DEATH

The Coroner gave the cause of death as bronchopneumoniaand sepsis complicating blunt forceinjury of
the neck.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: All scaffolding should be fully decked and all decking material secured in
accordance with 29 CFR 1910.28(1) and 1926.451(2).

Discussion: The scaffold in thisincident wasnot properly decked, and the planking used for decking was
not properly secured. These two conditionswere major contributorsto thisincident.

Recommendation #2: Appropriatefall protectiveequipment shouldbeemployedwherever thepotential
for aseriousor fatal fall exists.

Discussion: Thevictim was not using any type of fall protection equipment when thisincident occurred.
A safety belt and lanyard could have prevented thisfatality had they been utilized.
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Recommendation #3: Employee safety training should address all potential hazards to which an
employee may be exposed.

Discussion: While the employer in this case did have a safety training program, this program dealt
specifically with the hazards of asbestos removal work. The employer's program failed to address other
hazardstowhichemployeesmay beexposed, suchasfallsandtheproper installation and useof scaffolding.
A comprehensive safety training program emphasi zing the hazards posed by fall sand stressing the use of
appropriate personal fall protection equipment, might have prevented thisfatality.

REFERENCES

1. 29 CFR 1910.28. Code of Federa Regulations. Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register.

2. 29 CFR 1926.451. Code of Federal Regulations. Washington, D.C.: U.S. Government Printing Office,
Office of the Federal Register.
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FACE 90-16: Painter Dies Following a 40-foot Fall from Scaffold Inside Water Tank in Ohio
SUMMARY

A painter sandblasting theinterior of awater tank, died after falling 40 feet from afour-point suspension
scaffold when one of the nylon suspension ropes broke. The painter had previously welded some steel
bracketstotheinsidetopwall of thetank inorder toinstall afall protectionanchor cable. L ater, asthepainter,
aco-worker, and the company owner wereraising one end of the scaffold platform during asandblasting
operation, asuspensionropebroke, causingthepainter tofall. An OSHA investigation determined that the
rope broke at apoint whereit had been burned, presumably when the steel bracketswerewelded. NIOSH
investigators concluded that, in order to prevent future similar occurrences, employers should:

» prohibit welding in the vicinity of synthetic rope suspension scaffolding

» construct and maintain suspension scaffoldingin accordancewith OSHA and ANSI Standards

» ensurethat fall protection equipment is provided and used by workers as needed

» develop and implement a safety program to help workersrecognize and control hazards

» develop and implement proceduresfor entry and work in confined spaces.
Additionally, tank designers/manufacturersshoul d:

» design and install appropriate tank anchor pointsfor maintenance purposes
INTRODUCTION

On November 20, 1989, a 39-year-old male painter (victim) fell 40 feet from ascaffold, when one of the
nylon suspension ropes supporting the scaffold broke. Although theincident occurred in Ohio, thevictim
died in a Pennsylvania hospital. On November 30, 1989, officials from a county coroner's office in
Pennsylvania notified the Division of Safety Research (DSR) of the death, and requested technical
assistance. On December 12, 1989, aresearch industrial hygienist from DSR traveled to theincident site
toconduct aninvestigation. TheDSRinvestigator reviewedtheincident with company representativesand
the OSHA complianceofficer assigned to the case, and obtai ned photographsand diagramsof theincident
gte.

The employer is an industrial painting contractor who has been in business for 10 years. Most of the
employer'sbusinessinvolves painting building exteriorsand other outdoor structures. Contractedwork is
either done by the owner himself or with the help of one or two hired workers, depending onthejob. The
victiminthisincident wasthe owner's brother, who al so owned his own painting company and had been
an industrial painter for 15 years. The employer has no safety program.

INVESTIGATION

The employer had been contracted by a manufacturing company to sandblast and paint the interior and
exterior of a250,000- gallon steel water tank, which measures48feet highby 30feetindiameter. Thetank
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has an 18-inch-diameter manway on the side 12 inchesfrom the bottom, and a 3-foot-square hatch on top
of the tank near the edge.

Theemployer hired alaborer to help himwith thejob. The owner and laborer had sandbl asted and painted
the outside of the tank 3 weeks prior to the incident, using atwo-point suspension scaffold. The scaffold
consisted of aplatform (20feet longand 2 feet wide) constructed of angleironandwood plankswithametal
guardrail. Thetoprail of the guardrail was 40 inches abovethe platform. The platform was suspended by
two, 5/8-inch-diameter nylonropesfromatriangular framework ("stirrup”) of angleiron at theendsof the
platform. The nylon ropes passed through ablock and tackle hoist at both ends of the platform. The other
end of each ropewastied to avent pipeontop of thetank. By pulling and | etting up on theindividual ropes
and tying them to the platform, the scaffold platform could be positioned at the desired height.

After painting the exterior of thetank, the owner hired hisbrother (the victim) to help him sandblast and paint
theinterior. In order to remove the moisture and condensation insde the tank, the owner opened the manway
and hatch, and positioned two propane sdlamander heaters equipped with blowersjust outside the manway to
blow warm air into thetank. The owner, the victim, and the [aborer entered the tank through the manway and
hatch with the necessary scaffold parts, and set up a suspension scaffold smilar to the two-point suspension
scaffold used on the outside of the tank. However, with this scaffold, three platforms werejoined together by
overlapping theendsof two other platformsinsdethe tirrups at the ends of the center platform. Theresulting
configuration formed a" U"-shaped, four-point suspension scaffold (Figures 1 and 2).

Beforethe suspension scaffold wasraised into position, thevictim climbed aladder to weld steel brackets
to the opposite side walls at the top of the tank. The brackets were used to anchor ahorizontal 3/8-inch-
diameter steel cable (to be used asafall protection anchor cable). The nylon suspension ropeswerelying
onthefloor of the tank whilethe bracketswere being welded. After the welding, the owner inspected the
suspension ropes by passing each rope length through his hands, but did not notice any apparent damage
to the ropes.

Thefour suspensionropesand two, 300-watt portableutility lightswerethentied to angleironroof support
beamsat thetop of thetank. Another 300-watt utility light wassecured to the center scaffold platform. The
entire scaffold platform was raised to approximately 40 feet above the floor and the victim began
sandblasting the top portion of the tank wall. During the sandblasting, the victim wore a supplied air
respirator (without an auxiliary, escape-only SCBA), a sandblaster's hood, gloves, and coveralls. The
owner urged thevictim to wear asafety belt, secureit to avertical rope (lifeline) with arope-grab device,
and securethe other end of thelifelineto the horizontal steel cable at thetop of thetank. Thevictim chose
not to wear the fall protection equipment, saying that it would get in his way. After the victim had
sandblasted as much of thetop portion of thetank as he could reach, the platform was|owered to thefloor
of thetank and the nylon suspension ropeswere reattached to roof support beams abovethe portion of the
tank which had yet to be sandblasted. The three men began raising the scaffold platform by alternately
raising each suspension point afew feet at atime. Again, thevictimdid not wear any typeof fall protection
equipment. Thelaborer, however, did wear asafety belt/lifelinetied of f to the steel cableasthe owner had
suggested. The owner was standing at the bottom of the tank during thistime.

Whilethevictim (who was standing on the platform at one end) was pulling on asuspension ropetoraise
oneend of the scaffold, it broke, causing that end of the platformtofall. Thevictimfell approximately 40
feet, landing on ahorizontal, 2-inch-diameter water pipe at the bottom of the tank. The laborer managed
toremain standing ontheother platformlegwhich stayedintact (Figure2). Theowner rushedtothevictim
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(who was unconscious but still breathing), placed the victim on a piece of planking, and the owner and
laborer subsequently removed him from the tank through the manway. The laborer then ran to the
manufacturing plant for help. The county emergency medical service (EMS) was notified and arrived at
thesite12 minuteslater. Thevictimwasrushedtoalocal hospital andthenair transportedtoalarger hospital
wherehediedintheoperating room 3 hourslater. An OSHA investigation determined that the suspension
rope broke at a point where it had been burned.

CAUSE OF DEATH
The coroner listed the cause of death as blunt force traumato the head and trunk.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Synthetic rope used in suspension scaffolding should be protected from heat
producing sources.

Discussion: Paragraph 3.25 of the American National Standards Institute (ANSI) " Safety Requirements
for Scaffolding,"” A10.8-1977, statesthat " Specia precautionsshall betakento protect scaffold members,
including any wires, fiber, or synthetic rope when using aheat producing process." Occupational Safety
and Health Administration (OSHA) standard 29 CFR 1926.451(a)(18) statesthat "No welding, burning,
riveting, or open flame work shall be performed on any staging suspended by means of fiber or synthetic
rope." An OSHA investigation after the incident determined that the rope had broken at a point whereit
had been burned. Exactly how the rope was burned is not clear. The victim had previously welded steel
support bracketstotheinsideof thetank. Althoughthewel dingwasnot donefromthescaffol ding platform,
it was performed abovethe nylon ropewhich waslying on thefloor of thetank beforethe scaffoldingwas
raised. Also, the 300-watt utility lights may have cometoo close or contacted the nylon suspension ropes
sometime during the sandbl asting operation.

Recommendation #2: Suspension scaffolding should be constructed and maintained in accordance
with OSHA Standard 19 CFR 1926.451, and ANSI Standard A10.8-1977.

Discussion: The OSHA and ANSI Standards require synthetic or fiber rope used for scaffold suspension
to be capabl e of supporting at least six timestherated load (29 CFR 1926.451(a)(19) and (i)(5), and ANS|

A10.8-1977, 3.23). Dueto the size and type of rope being used it is questionable whether it was capable
of meeting thisrequirement.

Recommendation #3: Wherethe potential for afall from an elevation exists, employersshould ensure
that fall protection equipment is provided and used by workers.

Discussion: Although fall protection equipment, consisting of a steel anchor cable secured horizontally
acrossthetop of thetank (to securelifelineropes), lifelineropes, safety belts, and rope-grab devices, was
available at the site during the incident, it was not used by the victim. The use of a safety belt/lanyard
combinationisrequired by 29 CFR 1926.451(i)(8) for use on two-point suspension scaffolds. The use of
the safety belt or body harness/lanyard with arope-grab device is appropriate for persons working from
scaffoldsat varying helghts. Properly used, thistypeof fall protectionwould havepreventedthevictimfrom
falling even when the scaffolding fell.
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Recommendation #4: Employers should develop and implement a safety program designed to help
workers recognize, understand, and control hazards.

Discussion: OSHA Standard 1926.21(b)(2) statesthat "the employer shall instruct each employeeinthe
recognition and avoi dance of unsafe conditionsand theregul ations applicableto hiswork environment to
control or eliminate any hazards or other exposure to illness or injury.” Even small companies should
evaluatethetasksperformedby workers, identify all potential hazards, then devel opandimplement asafety
program addressing these hazards, and provide worker training in safework procedures. Prior to starting
any job, the employer should conduct ajobsite survey, identify all hazards, and implement appropriate
control measures.

Recommendation #5: Employersshould devel op andimplement specific proceduresfor entryandwork
in confined spaces.

Discussion: The owner and workersin thisincident were working inside a confined space. Even though
thevictim died from theresult of afall, there were other potential hazards associated with thework to be
performed insidethetank (i.e., painting theinside of atank with atoxic and flammable paint). Although
maost of thework contracted by theemployer doesnot requireconfined spaceentry, itisreasonabl eto expect
that futurework might requiretheemployer and hired workersto enter other typesof confined spaces. The
company should therefore, devel op and implement aconfined space entry program asoutlined in NIOSH
publications 80-106, "Working in Confined Spaces,” and 87-113, "A Guide to Safety in Confined
Spaces." Minimally, the following items should be addressed:

1. Hastheair quality in the confined space been tested for safety?
*  Oxygen supply at least 19.5%
* Flammablerangelessthan 10% of the lower explosive limit

* Absenceof toxic air contaminants

2. Have employees and supervisors been trained in the selection and use of personal protective
equipment and clothing?

» Fall protection
* Respiratory protection
» Emergency rescue equipment
* Protectiveclothing
3. Have employees been trained for confined space entry?
4. Have employees been trained in confined space rescue procedures?

5. If ventilation equipment is needed, isit available and/or used?

6. Istheair quality tested when the ventilation systemis operating?
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Recommendation #6:. The designersmanufacturers of tanks of this type should design and install
appropriate anchor pointsfor maintenance purposes.

Discussion: Permanent structures of thistype are known to require extensive maintenance when they are
designed. Itisessential that designers/ownersof thesefacilitiesincorporate appropriate anchor pointson
tanksto whichworkers can adequately secure scaffoldsand lifelines. Omission of designed anchor points
causesworkerstoimproviseanchorsor not usethemat all. Thisincreasesthepossibility that ascaffoldwill
be erected using improper procedures and components.

REFERENCES

1. American National Standardslnstitute(ANSI) Inc., Safety Requirementsfor Scaffolding. ANSI A10.8-
1977, 1977.

2. Office of the Federal Register. Code of Federa Regulations. Labor. 29 CFR Part 1926, pages 20, 180-
181, U.S. Department of Labor, Occupational Safety and Health Administration, Washington, D.C.

3. National Institutefor Occupational Safety and Health, Criteriafor aRecommended Standard ... Working
in Confined Spaces. DHHS (NIOSH) Publication Number 80-116, December 1979.

4. National Ingtitute for Occupational Safety and Health, A Guideto Safety in Confined Spaces. DHHS
(NIOSH) Publication Number 87-113, 1987.
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FACE 90-20: Mason Diesafter Falling 36 Feet from Scaffolding
SUMMARY

A malebrick mason (victim) fell 36 feet to hisdeath whileworking from atubular welded frame scaffold.
Thevictimwasworking aspart of abrick laying crew on the exterior of anew building. At thetime of the
incident, the crew wasworking fromthe 6th level of the scaffold. When thework had been finished at this
level, theforemantoldtheworkerstotakeabreak whileheand alaborer raised the planksto thenext level.
For someunknown reason, thevictim stayed on the scaffolding. Prior to hisunwitnessed fall 36 feet tothe
ground, thevictim was seen with onefoot on ascaffold braceand the other onthebrick sill of thebuilding.
NIOSH investigators concluded that, in order to prevent future ssimilar occurrences, employers should:

» ensure that employees are informed of the hazards of using diagonal braces as a means of
climbing a scaffold

» conduct scheduled and unscheduled safety inspections regularly at each jobsite

» develop,implement, andenforceacomprehensivesafety programthatincludes, butisnotlimited
to, training workersin the proper methods of erecting and working from scaffolds

* provideappropriatefall protection equipmenttoall workerswhomaybeexposedtoafall hazard.
INTRODUCTION

On November 3, 1989, a 33-year-old brick mason died after falling 36 feet from a tubular metal frame
scaffold. OnNovember 9, 1989, officialsof theMaryland Occupational Safety and Health Administration
notified the Division of Safety Research (DSR) of the death and requested technical assistance. On
December 12, 1989, a DSR safety engineer conducted an investigation and met with acompany officia
todiscusstheincident. Photographsof theincident siteweretakenand emergency medical services(EMS)
records were obtained.

The employer is a masonry construction company that has been in business for 6 years. The company
employs 100 workers, including 30 masons. The company has a designated safety officer and awritten
safety policy and safety procedures. Thecompany holdsregul ar saf ety meetingsand providesboth on-the-
job and classroom safety training. Prior to this incident the company had gone approximately 2 years
without alost-timeinjury. Sincethisincident, thecompany hasinstituted measuresfor taking disciplinary
action for failure to comply with safety rules.

Thevictim had been hired asamason/foreman approximately one month prior to theincident. Thevictim
had worked as a mason for over 10 years prior to coming to work for this company.

INVESTIGATION

Thevictim wasworking as part of afour-person crew (foreman, two masons and alaborer) laying brick
on the exterior of anew building. The crew was working from the 6th level of atubular welded frame
scaffold. (Eachlevel of thescaffoldwas6feet high.) Thescaffolding waserected about 2 feet parallel from
thefaceof thebuilding and had attached outriggers (metal bracketsinstalled on the scaffol ding toward the
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building) onwhich plankswere placed for the masonsto work from. The crew had just finished laying the
brick for thewindow sill at thethird floor level. The foreman told the victim and another mason to take a
break while he and alaborer raised the planksto the next level. The co-worker stepped from the scaffold
into the building and went down to the ground floor to get some coffee. Thevictim, for unknown reasons,
decided not to leave the work area. He was noticed by aworker to have onefoot on the brick sill and his
other foot on one of the scaffold's diagonal braces. Witnesses stated that there was some moisture on the
scaffolding componentsthat morning which may havemadethemetal dlippery. Thevictimapparently lost
his balance (or dlipped) and fell, unwitnessed, to the ground through the center of the scaffolding. The
foreman had hisback to thevictim and wastwo sections of scaffol ding away when theincident happened.
The sound created when the victim hit the ground a erted the other workers that he had fallen.

The emergency medical service (EMS) was summoned and arrived at the scene within 2 minutes after
receivingthecall. The EM Srecordsindicate that thevictim wasunconsciousand inrespiratory arrest. He
was bleeding from both ears and the nose and had acompound fracture of the skull. Thetechnicianswere
unableto determinethe victim'sblood pressure and 8 minutes after arriving were no longer ableto detect
apulse. The victim was transported by helicopter to a trauma center where he was pronounced dead on
arrival.

CAUSE OF DEATH
The medical examiner'sreport stated that the cause of death was due to head injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should ensure that employees areinformed of the hazards of using
diagonal braces as a means of climbing a scaffold.

Discussion: Thevictimwasapparently climbing or maneuvering on the scaffolding by using thediagonal
bracesasafoot support. Employersshouldinstruct workersthat the proper way to climb scaffoldingisvia
the ladders provided.

Recommendation #2: Employers should conduct scheduled and unscheduled safety inspections
regularly at each jobsite to ensure worker compliance with established safe work procedures.

Discussion: Employersshoul d conduct, or appoint saf ety personnel to conduct, schedul ed and unscheduled
safety inspections at each jobsite to ensure that established safety procedures are being followed.
Conducting such safety inspections demonstratesto workers amanagement commitment to enforcing its
safety policiesand procedures.

Recommendation #3. Employers should develop, implement, and enforce a comprehensive safety
program that includes, but is not limited to, training workers in the proper methods of erecting and
working from scaffolding.

Discussion: Employers should emphasize worker safety by developing, implementing, and enforcing a
comprehensive safety program to reduce and/or eliminate worker exposuresto hazardous situations. The
safety program should include, but not be limited to, the proper methods for erecting and working from
scaffolding.
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Recommendation #4: Employersshould provide appropriatefall protection equipment for all workers
who may be exposed to a fall hazard.

Discussion: Employersshould provideappropriatefall protectionequipment for all workersexposedtofall
hazards, and should provide worker training in the proper use of this equipment. Once thistraining is
provided, employersshould initiate measuresto ensure the use of thisfall protection equipment. A safety
belt and lanyard would be appropriate fall protection equipment for use on scaffolding.
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FACE 91-02: Electrician Dies After Fall in South Carolina
SUMMARY

A 34-year-old male electrician died after falling 12 feet from a scaffold that he was erecting. The
victim and a helper were installing conduit for the lighting system in a new shopping mall directly
below the steel-beam framework of the building's ceiling. The victim and his helper were using a
mobile, aluminum-tubular-frame scaffold with 6-foot-high tiers, to access their work area. After
dismantling the scaffold and moving to alocation 30 feet from their previouswork area, they erected
the first tier and locked it in place. The victim erected the second tier of scaffold while the helper
returned to the previouslocation to get some componentsfor thethird tier. At thetimethe hel per left,
thevictim was moving two wooden floorboardsfrom the second tier to thethird tier. When the hel per
returned, hefound thevictim lying facedown on the concretefloor. Thevictim wasbleeding severely
fromthe nose and mouth, but wasconscious. The supervisor at the scene call ed thejob superintendent
in the company trailer by two-way radio and told him to call the emergency medical service (EMS).
Five minutes after the incident occurred, the victim lost consciousness and no vital signs could be
detected. Cardiopulmonary resuscitation (CPR) was initiated immediately by co-workers. The
emergency medical service(EMS) arrived 15 minutesafter being called and transported thevictimto
the hospital, where hewas pronounced dead on arrival. NIOSH investigators concluded that, in order
to prevent future similar occurrences, employers should:

» providerequired personal protective equipment to employees, and ensurethat it isused
» provide safety training to all new employees

» periodically observetheworking habitsof newemployeesto ensurethat they areaccomplishing
their assigned tasksin a safe manner.

INTRODUCTION

On October 11, 1990, a 34-year-old electrician died after falling 12 feet from amobile scaffold. On
October 16, 1990, officials of the South Carolina Safety and Health Administration notified the
Division of Safety Research (DSR) of thisfatality, and requested technical assistance. On November
8, 1990, two safety specialistsfrom DSR travel ed to theincident siteto conduct aninvestigation. The
investigators reviewed the incident with the jobsite superintendent, the city police, and the county
coroner. Photographs of the incident site and afinal report were obtained from the county coroner.
The police report was also obtained.

Theemployer isaninterstateel ectrical contractor that hasbeenin operation 70 yearsand empl oys 250
workers. The 17 workersemployed at thisjobsiteincluded 7 el ectricians, 8 hel pers, 1 supervisor, and
thejobsite superintendent. Thecompany hired the el ectriciansand hel persfrom applicati ons obtained
through the local jo